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SECTION' I, 

I If T E 0 D U 0 T 1 0 N 

OasMivAnoirB op rma Sotab Siorg hubinu SivnN Yja.uk abi> a iuir, mauu aj Hj djtiu , 
ikom: 1853 10 18()L, uy E 0 Oaukincuon, Tllriti 

The olmivationa heiem contraiied no loao ovtounno limn w.is oiiginnllj iiitiudid, Mill if 
inny ko woith while to give n slioit iu count of wli ,t win, desigmsl (» he done, mul how 
the design has keen modified by cucuniatnncos Thoobsoivulin> which I limit ut Kitllnll 
in the auinmei and autumn of 1862 wns apocmlly .„..u,g,sl mid fitted tin meiidiim 
obeenmhons of Oncumpohn Stum, ns atotod in tlin Pielme t„ my (.tutnlngue of Htais 

pnbhahed in 1867 WInlo aupeuntending the. piogiess of Hie Iiinldin B a mid kepi fm a 

fl ran ncoeaa to inatramenta, I Trim led into n atndy of Rome nenes of dmwuign of the Sin, ’a 
km the poaaeasion of the Ho,nl Aahonoinunl Society, mid following on the nulnec t, 
^ ono of gie,t phyaie.,1 n. Uneat Hid of m-ioiaing .„ 1K „tm..e, wn, nmol, nnpienaed w,th 

toto™TTlT”“, m ? V ‘' t “ m,0i 11,1 801,1 l’b™™>".ah,d.„n.n...„li In,-,, 

taion up nnd hud naido ogam, tlio ontae negleit of the snl,|ect by the pnlilu estnbhsh- 

iTcji, meter 111 tL< metIl0 ' ,S of oW'vivtion commonly employed, rani us might 

™ expected, huge disaeponaea m the leaulta of pievioua ohseivus m , esp.it of "he 

Elements of Position of the Pole nnd IVuod of Ilot.ition At 11, „ ™„,e tune it! ndlra 
remembered, on compraiaon of dates, that the pnhlieution of the Goan, os of Union v 
Humboldt bad lonohod that prat in wliuh he eidleota into one view tho aw" of on. 

ow e go of The Sun consideied as the Cential liody,” and m whw h, foi tho fast tam> 
due prominence waa acceded by one of tlioae mmd, to win. 1. the no, Id del, a t Te 
.esnlta of obaeuoitioimf the Hofinth Schunbe of Dcosm, I tw „ u U, . J„, , , 

TlP “rT’ ““I'" 41 e0m ° h0Mf 1 1“ 01 m 1(1 a copy of Piofeaaoi ' Itudnlnh 
m which ftb”* ntersu ° hul '8 ei1 abai die Peuode dm Sonnanfloikeu uml ihrn Jhslratiinn " 

r r - * 

mngnetiam, and a fust endearoui mode to v + * ,, 001 0111 P ai0 *hcity in teriestnul 

Tt i T t th l Solar ph ~> C 

of the appeal ancea to oertam zonea on tho Sun, them wal nothnig toZL^UwTZ 
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lllustaations, but which is destiuctive of their value when used as data for founding 
elements upon ° 

3 Paibahty in observations The selection of large 01 special objects fiom motives of 
fancy and not fan samples of the whole disk 

4 Obseivations of differences horn one limb only, leqmnng the assumption of the 
diameter, a method which the expenenced will unite in condemning as needlessly 
niulty, while the inexpenenced will piotest he sees no objection to it 

5 Measuiements so made (I instance Pastorf s, though with all lespect foi himself) 
that their leductum for any purpose whatever would be attended with vastly 
moie txouble and less profit than commencing 1 anew 

0 The attempt to dcteimine the dnection of the meridian crossing the disk by running 
the nnnge with telescope fixed aftei setting down the positions either on a previously 
diawn cncle oi obtaining a photogiaph I fear the noxious influence of this notion 
moie than any othei, foi while othei faults aie leadily seen and put aside this has a 
semblance of accuiacy and may still come to destroy the value of many a futuie 
lecoid It is not so easy to piocuie a "conviction ” m this case, for condemnation 
w only be agieod on by those who have gone thiough much labotu of i eduction 
with disappointment m the lesult I have known seveial persons who have 
accumulated obseivations untested by leduction continue to practise t1& process, 
when a few hours spent m discussmg their lecoid would convince them of the 
necessity of changing them method of observation 

1 pass ovei many moie obvious defects depriving recoids of all scientific value, such as 
lawmgs by ineie estimation on a scale of less than two inches to the diameter, although 

tliey aie frequently foiced upon our notice 

In the next place I will bnefiy lcfei to the discrepancies I have alluded to in the same 
pamgi iph I found m ittus n ue little mended since 1770, m which M Lalande m hm 
fiistmemou give a table of "Authois who have detei mined the position of the Sohi 
Equator" and their lesults These icsults, though many aie lespectable, might be 
considered as superseded by the moie modem detei ramatrommf Laugiei, Bohm, Petersen 
Kysueus, Bmnclu, and others , but stall the results stood thus ’ 

Date ObaoiTor No of Sari® Rot L N t? 


1843 

185 a 

1841 


Laugior 

Bolun 

Peterson 


34 
*5 5* 


*9 
13 

I 

a 5 Diff values 

1846 Kysreus 3 35 09 

I may perhaps pass over some other determinations, but the above are sufficient 
to show the state of the subject It is desirable in passing them in review that notice be 
taken of the very undue prominence of supposed value given to the Elements of Petersen 
(which are quoted from Astion Nachnchten, No 418, Vol 18, p 168) and which are 


7 9 
<5 57 
6 51 

6 38 


75 8 
76 47 

73 39 
76 38 


1840 

1833 

1841 
1841 
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based on the eight obseivations of one spot denoted in his papei by the letta b It is 
only to be explained by the cncumstance that in this case the details and theoiy weie 
simultaneously published, and that the obseivations and iaeatment weie conducted by one 
m whose ability confidence was placed If the spots were absolutely fixed points on the 
Sun, the single senes discussed as it was would have given an undoubtedly good lesult 
for a single senes, but it implied a total forgetfulness of then vai lability of form and 
motion for thiB lesult to hive been so often m ittei yeais quoted with evidently high 
impoitance attached to it The lesult of Ky suits is quoted fiom hiB Essay, “ Uebei die 
Axendiehung der Sonne von Rudolf Kvsuus, Siegen, 1840,” in which numeions but 
not convenient formulne will be found, and m winch thiee of Petei sen's oliseivitions 
(including Ins spot l) ore taken foi data The lesult is tlioiefoie of moio weight than 
Petei sen’s own, although it happens to be in each element fuithei fiom the tiuth Dt 
Bohm’s Memon is elaboiate and tlie details of his obseivations and piocesses ne given 
I find no paiticulni fault with it, but at the same time I attach no poitiruliu weight to 
the lesults M Laugiei’s unpublished Memou, so fai as I could judge fiom thoiepoit 
on it by the lefeiees given m the Comptes llendus of 1842, was of much luglici value, 
and I still hold it to be a mattei of much legiet that he should have delayed tho publica- 
tion in the hope of unpioving Ins lesults, till the piobability has become veiy small aftei 
the lapse of twenty yens that tho public will cvei be fiuthei benefited by it To M 
Liugiei’s lesults I attached by fai my jumupal confide nee on account of tho nmnbei of 
senes on which tlioy aie btsed and the known skill of the Asiionouici I did not adopt 
his results absolutely as my pionsioml dements, but although I foiget at this time the 
exact reasons by which I was led to use slightly dilhnut elements, it is now ciu ions 
to see that I even then guessed rightly the du ections m which they lequned collection, 
for I was led to slightly mciease his value of the Inclination and diminish Ins longitude 
of the Node While the position of the Solai Equatoi was thus still affected with an 
unknown amount of enoi, the very ideas respecting the Penod of Rotation weie at 
fault I shall here give m illustration a possag e fi om the lettei of Bmnclu to Schuinachei 
of May 27, 1843 '(See Asti on Nadir 483) ' 

“ ^ mn y a ^owed, I will, before closing my lettoi, put m a little claim I have to 

pnonty on a third subject A shoit time since I lead in the journals the Notice of the 
Report made to the Academy of Sciences of Pans, by M Aiago, on a work of M 
Laugier, the object of which is to fix with ceitamty the penod of Solai Rotation by means 
of observations of the Spots The learned Secietoiy and Repoiter concluded, and I 
think veiy justly, that the calculations and lesults of M Laugiei weie the best hitheito 
obtained in this bionch of reseaich And without doubt it must be inteiebtong to see 
how, in the ongmal memoir of this young Astronomer, he has ascertained and established 
the existence of piopei motions among the spots he observed, NeveitheleBS, I have to 
lemark that in the yeoi 1817 I obseived at Milan a Solar Spot of long duiation, fiom 
which, by the means of a number of values which piesented a good mutual accoi dance, 
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I obtained, as the time of the sidereal or absolute rotation of the Sun 25 525 days, a lesult 
which differs veiy slightly fiom that of Baugier My paper, containing* the detei tarnation 
and considerations naturally connected therewith, appeared in the published corres- 
pondence of the Baron de Zach (see Vol V pages 409—427, and pages 531—539) 
In my calculations I assumed that the spot liad no movement of its own, which was 
indicated very simply by the invariable size and figuie which this spot piesented duiing 
three or four successive appeal ances Now, if M Laugier and I thus agiee in the 
amount of the Rotation we must conclude that the Solar Spots aie of two hinds, those 
which notably change their place on the Sun’s sui face* and those which leiuuii con- 
stantly at the same place ” 

It will be i emarked that in this passage from the writings of an experienced Asti onomei , 
there was stall not the smallest suspicion that the diffeiences of peiiod obseived woie 
systematic, or that they depended m any way on the latitude of the pai ticul u spots, oi 
that the times of Rotation of the general body of the Sun and of its fluid surface were 
different, for he speaks of the absolute Rotation of the Sun as detei mined fiom amiable 
observations of a single spot as a possibility, and this is after the leseaiches of Laugiei 
on the subject It will be seen that Petersen, m the Memon I have lefei i ed to, contents 
himself with showing that his five spots give discordant values, and Kysaus, repeating Ins 
i eductions, simply remarks that the mean of three spots gives one value with a cer tai n 
probable error, and the mean of two of them a certain othei value Dr Bobm, and 
m shoit all others, leave the subject in the same state Views of incieasing clearness 
are however expressed in an admnable little paper by Dr 0 H F Peteis, now of 
Clinton, New York, published m an early Volume of the Tiansactions of the Amenean 
Association for the Advancement of Science, entitled “ Conti lbutions to the Atmosplieio- 
logy of the Sun, m which he draws his materials fiom obseivations of some extent made 
y himself at Naples in 1845, but which have remained unpublished, piobably fiom the 
difficulty of procuring admission into any Tiansactions of the necessaiy numbei of illus- 
frations I quote a few sentences from this papei, lemaihiug that I did not leceive it 
from the author till my own researches had made considerable pi ogress 

"The first fact, now, which offers itself, in comparing the hehogiaphic places of one 
mid the same spot for different days, is that the spots are not mvaiiably attached to the 
Suns surface but ha ve proper motion ” « Whenevei m nature a motion is 

observed, inducement is given to research of laws and of forces causing it ” 

A general proper motion of the spots towards the Emint™ ha 


the qu^on is raised naturally Have they any motion a£o m 

c Z^ST*2\h ^ ° r to 13x6 We8t ? The of this question is intimately 

connected with the determination of the time of rotation For, it is dear, if all the spots 

had an equal proper motion in longitude, the tame of the Sun’s rotation, since it is deduced 


sufficient theory ^ 16858 BtrWlgely now ' jt 18 a first doT| ht of Lalande'a mountain peaks bung ; 
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fiom the spots would be wrong 1 ” “In other woids, it is the time of rotation 

of the spots which results and not that of the Sun itself” u By means of this 

average value of the time of rotation, now, the successive places leave diffeiences so 
significant that there can be no doubt of a very consideiable motion paiallel to the 
equator The displacements in longitude seem even fai moie considerable than those in 
latitude The annexed table B gives some examples Whethei there be a common 
motion, and in what sense (dnection) cannot be decided m the piesent state of our know- 
ledge of the Sun’s lotation ” 

So neaily did this able obseiver come to the teim in latitude without obtaining it, and 
leave its actual detei mmation to me I have gieat pleasui e in lefemng to his vei y excel- 
lent lemaiks, and paiticulaily in lefemngthe leadei to his descuption of the noimal 
lustoiy of the piocess of development and renbsoiption of a spot, in which his indications 
me much in advance of anything else which has appealed on the subject I do not 
intend in this place to wnte fully on the previous labouis of others, especially when the 
tieatment of the subject has been duected by diffeient objects m view, but Di Wilson of 
Glasgow, and Sii W Herschel, are two obseiveis whose conclusions aio necessarily 
involved directly 01 mduectly in every research subsequent to their own. I allude to 
Dr Wilson’s Memou in order to remaikthat, although I hold his geneial conclusion 
that the Solai maculse aie cavernous, 01 hollows in the general level of the luminous sur- 
face, his specific descuption and diagiam conveys an nnpiession which is somewhat 
enoneous Principally, that as a general descuption it is too pi ease, tlieio is moio 
vanety in the appearances than he confesses to, and theie aie marked depaituies flora his 
dcscuplion of form, which is lather one specific type out of soveial which might be 
adduced, and will be familiar to eveiy one when photogi aphy has furnished us with forms 
on which all, whether observers 01 not, may rely Sir W Hei Beliefs theory of the section 
of a spot, or lathei Sir John’s modification and impiovement upon it, reqmres, in my 
opinion, leconsideiation, particularly since the discovery by Mr Dawes of what I may 
momentarily term the doubly black nucleus The necessity of this leconsideiation will 
be felt on the one hand when due attention is bestowed on its capability of application 
thioughout then duiation to the moie comphcated, as well as to noimal simple spots , and 
on the other hand, when the motion in longitude depending on the latitude as now estab- 
lished is consideied, at the same time that the constant 1 elation of nucleus and penumbia 
is remembeied I do not pretend to have finally formed opinions on the theoiy of the 
spot section, and I find it certainly more easy to frame objections m this mattei than to 
lemovethem, but I think a ceitain degiee of attention is desnable to the views of 
Piofessoi Sestim, as published m the Washington Observations I will add that 
Schwabe’s lemark must m any case be borne m mmd— that the depth of the cavity m 
some instances is much less than m others, and is certainly variable Laugier has 
remarked (m a puvate lettei to me) that the so regarded black ground of the nucleus 
frequently appealed to him undei high powers, when the atmosphere admitted of then 
application, as an assemblage of daik points with httle interstices, and there was geneial 
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evidence to Ins mind of a sort of poiosity, he even says resolvability, using' the term as 
applied to the nebula As I have not legal ded these points of physical mteiest within 
the scope of my researches, I leave them at this point to succeedmg observers as matters 
foi consideiation It suffices for my present pui pose that a simple spot is a cavity of 
which the nucleus may be regaided as the shallow bottom, offeimg a tolerable definite 
centre as a point of observation 

I pass on to the conditions I proposed to comply with m the method to be adopted — 

1 On any day of observation every spot visible and observable with the telescope was 
to be observed and drawn, without preference to small or great 

2 The obseivations of position to admit of great rapidity, in order to be a match to 
the unfavourable climate m which they weie to be made, and therefore the necessity 
of any adjustment of the telescope to be evaded 

3 The Bystem to be such as admitted of brief and oiderly record, in a form obviously 
intelligible at any future time, and admitting of a uniform and invariable process of 
l eduction with as few figures as possible 

4 The system of observation at the same time to be of a high degree of accuiacy, 
without which the great laboui necessanly involved would not be adequately com- 
pensated 

5 The method to be as fai as possible applicable with any ordinary telescope without 
special appliances, in order to be available by otheis 

I may not state the whole, foi consideiations of this kind aie of the natuie of piophecy 
aftei the event, and do not occui at the tune in so orderly a form One method is 
thought of and tried, and found to have objections of one sort, and then anothei, and 
another, tall the observer finds he is satisfied, and cannot further impiove on himself The 
method I have pursued did not occur at once in its final form, but grew out of a some- 
what lude notion of making the disk of the sun its own cucular miciometer, and the 
piocess of reduction was successively improved, and moie than one volume commenced 
and put in the fire, aB means of shortening and simplifying the process came into 
view by practice and trial Firstly, I decided on observing the disk by projecting 
it on a screen placed at some distance from the eye-piece of the telescope The 
telescope used was my JEqua tonal by Simms, of 4 6 inches aperture, and 62 inches 
focal length, pos sessing a huge and flat field, from having been constructed for a comet 
seeker, and armed with a positive eye piece of power 26 There is nothing new so far, 
the very arr ang ement being to be seen m the eaihest w ork of the Sun, that by Schemer, 
“Rosa Ursina ” (p 340), m which the idea is attributed to Gruenbergei, and is agam 
found to be emploj ed by Hevehus, and delineated by him m his Selenography In the 
focus of the telescope, howevei, I placed two bars of flattened gold wire, at right angles 
to each other (very neaily), and turned approximately into the position of being inclined 
46 degiees on each side of a mendian, or paiallel of dechnation The independence of 
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the result of the bais being exactly placed, is the feature of pimcipal importance, as 
doing- away with the necessity of prehminaiy adjustment, and the telescope being- by 
this means always ready for use, without the loss of a moment The image of the 
Solar disk, and the cioss bars m focus, was projected on a screen provided with a 
suppoit to hold it m any desired position, and brought out with distinctness by 
placing aiound the object glass a laige collar, to throw the whole apparatus into 
shade Ihe scieen was of glass toughened and then coated with straw-coloured 
distemper (01 colour mixed without oil), having a dull surface, tnal of various tints 
leading to the adoption of a pale yellow, and glass not being liable to curl or buckle by 
the action of heat 01 moistuie The image was first made to bo fiom 12 to 14 inches 
diametei, but it bung intended to recoul the appeaiances to a scale of 12 inches m the 
volume of reproduced disks, and it being found that m di awing and lecopymg the ten- 
dency was always to diaw loo huge, the image was shortly i educed to 11 inches, to allow 
foi unintentional exagg eiation The telescope was held fiimly m decimation by a rod 
connecting the eye end ind the lower end of the polm axis In Right ascension an oidi* 
nmy good clamp maintained it m position, and geneially immovably, but if wind caused 
any vibration it was sensibly felt in Right ascension only The image was of coiuse seen 
to lun along the scieen fiom light to left, the true noith limb being the uppei limb on the 
screen, and contacts were in all cases obseived at the eastern edge of each bar only In 
Fig 1 is shown the general arrangement, m Fig 2 the relative positions as piojccted on 
the sci een , m Fig 3 the disk of the Sun in its natuial position It is not to bo mfened 
fiom the equality of the cncles m Figs 2 and 3, that the field of view was equul oi neaily 
equal to the Bun’s disk its diameter -was about four times that of the Sun 
The observation consisted fnstly of di awing every visible spot or group to the intended 
scale, and indicating the paiticular nuclei oi points of the nuclei selected foi observation 
To these, letters of the alphabet were assigned as names foi the day, and then the older 
m which they arrived at each bar* written down, before proceeding to note the time The 
disk was next adjusted by moving the telescope and finally clamping it m decimation, so 
that the centre should pass a little above oi a little below 0, the intei section of the bais , 
the position of some spot or gioup nearly on the parallel of the centie commonly benm 
the motive of the selection of position, there being no theoietrcal condition to comply with 
beyond that the centie of the disk should be within a moderate distance from 0 The 
disk was then screwed back by turning the R A handle of the instrument to such a posi- 
tion that it would take 10 oi 15 seconds before the first contact of eithei limb with a bar 
would take place, and then the handle was gently released and a second taken from the 
Chronometei, while the minute vibiation of the telescope m R A was ceasing of itself 
The times of contact with each bai were then observed and recorded for the Sun’s 
advancmg limb, each nucleus selected as before mimed, and Sun’s retreating limb When 
the number of spots did not exceed 5 or 6, the contacts of both bars could commonly be 
observed with ease simultaneously, and in these cases three sets of passages were taken, 

o 
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occasions found to he between 2 and 5 minutes of arc The general effect of the omission 
will be to cause the deduced hehogiaphical latitudes of all spots to come out too great 
by a small quantity which can neyei exceed^ 0, and which becomes zero at the middle of 
the spot’s passage acioss the disk The omission m any case can, theiefoie,have had no 
sensible effect 

With the calculated distances and position-angles of the points observed, and the 
di awing s of detail of each gioup, the disk as observed was reproduced, and laid down for 
each day m a series of volumes on a scale of 12 inches to the diameter in all cases , and in 
any observatory which may be partially devoted to this subject, it will be desirable that a 
sunilm pictonal record on a not less scale, should be repioduced and preserved No meie 
disks are included in the piesent plan among the illustrations, as then number forbids the 
contemplation of then being published An equivalent record in a more digested and 
easily comparable arrangement is given mstead, which will find its explanation further on 

I pass to the second stage of tieatment, by which from relative positions on the diBk 
are deduced the hehographical elements of each spot 

Let (R) be the sun’s semidiametei in minutes of arc, and let p' ( R ) ( see 

Fig 4) then will p, the angular distance at the Sun’s centre of S from 0, the apparent 
centre of the surface, or direction of the earth, be given by the relation 

-I = on (p + pO, or p = mu ^ — p' 

since m the figure 

— Z — = am O S = sin. (S 0 E + SEO) 

0 2 OS 

In Furore 6 let P be the position of the Sun’s N Pole, 0 N (as before) the meridian 
through the appaient centre, S the spot, N D M the Solar Equator, N the ascending 

Node, and 

N D M = L, the hehographical longitude of 0, or of the Earth at the fame 
0 M sa D, the hehographical latitude of 0 

N 0 P s= G + H, the gn glft G being the inclination of two planeB pasBing through the hne 
j oining the oentree of the Sun and Earth, and the poles of the Earth and Ecliptic 
respectively, and the angle H the inclination of two planes passing through the same 
hne, and the poles of the Sun and the Ecliptic respectively 
Also let 1= N D the hehographical longitude of S reckoned along the Solar Equator from N 

X=D S the Spot’s hehographical latitude 


then in the triangle P S 0 are known 

P 0 S=(A+a+0 + (G+H) =X suppose 
S C=p, and P 0=90— D 


therefore readily 


smX=cos p smD+smp cos D cos x 
sin (L— Q=sm x smp ooseo X 


which determine l and X. 
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The auxiliary angles are readily deduced fiom Figuie 0, m which N 0 is pait of the 
ecliptic, N M the Solar Equatoi, N the ascending 1 Node, 0 the dnection of the Earth, 
K the pole of the Ecliptic, P the Pole of the Sun The known angles and sides aie 

M N 0=1 , N 0 =i 8 o° + O — N, N I 0 = 90° 

whence 

tan L = cob I ton (O — N) 
sin D = sin I (O — N) 
ton H = tan I cos (O — N) 
similarly tan G = tan 10 cos O 


Tables of these quantities foi every degiec of the arguments weio computed with the 
piovisional elements 1=7° 10' and N=74° 30' foi 1854 0, copies of which iuo appended 
to the Pieface , fiom which the lequired values foi each obsoivation wcio found almost by 
interpolation at sight 

I pioceed to give a complete example of an observation and the piocess of reduction 


On page 188 of my thud manuscript volume of observations is found the following 
entry, 


t860j August 9thj Thmaday 
Observed by Mr von Bose 


page 188 
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X 

5 
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96 

57 

95 

5 

94 
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57 
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49 
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57 
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5° 

06 

58 

08 

6 
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5° 
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58 
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6 

ax 0 

5° 
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58 
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6 
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5° 
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58 

405 

6 

40 3 

5° 

5i 3 

58 
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6 
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5° 
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58 
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6 
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5i 
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30 0 

10 0 

ao 1 

P 

53 

*4 9 

X 

345 

u 

53 

31 a 

1 

30 8* 

Q 

53 

46 3 

T 

45 7 

E 

53 

58 8 

X 

58 1 

X 

14 

1 6 

% 

2 0* 

W 

54 

a 8 

% 

*7 

s 

54 

84* 

% 

84* 

s 

54 

xo 0 

% 

10 1 

T 

54 

36 a 

% 

26 7 

Y 

54 

39 0 

% 

39 1 

K 

54 

48 6 

% 

48 9 

% 

54 

57 1 

% 

57 * 

Y 

11 

IT 3 

3 

11 6 

O 

9 51 

28 a 

10 3 

38 0 



4 -x 9 


— X 0 


(The numbeis m the last hue are what it would be necessary to apply to the enteied 
numbers above each, to reproduce the actual numbers of obseivation. An Asterisk 
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indicates that the niunbei it is appended to was derived hy differences with anothei nucleus, 
two or three passing too nearly together for both to be observed at the same time) 

The advantage of entering the seconds slightly changed as above is that a faulty 
observation is at once detected, and that the means can be written down at sight 

On the left hand or opposite page of the same volume, the means are entered m the 
following order, with the required correction to Redhill Sidereal times 


O, 

P 

Q 

R 

S 

T 

U 

V 
w 
X 

z 

Y 

z 

z 

i (O, + 0») 


1860 Aug 9 
A 

9 56 30 000 
56 30667 
56 55 100 

56 58867 

57 9500 
57 H9 °° 
57 15 9°° 

57 

58 o 633 
58 31 300 
58 39 400 

58 40433 

58 51 300 

58 5*133 

9 59 *5 3°° 
57 5*650 

Add 34 m 49‘o 


B 

9 56 3005 
57 *4 75 
57 4 ^ 5 ° 

57 5865 

58 1005 

58 3645 

57 3 1 00 

59 ii 45 

58 375 

58 1 80 

58 840 

58 3905 
58 48 75 
58 5715 

9 59 *8 10 

57 54075 


The Reduction as copied from the manuscript 


The first part which follows is general for all the spots 


h. m 

B 9 57 

& 

541 

0 

0 / a 

137 5 43 

Bj— 

B 

188 050 

3 37438 

A 

5*7 

N 

74 35 47 

As-Aj 

185300 

3 36788 

9 57 

534 0- 

■ N 

63 39 56 



000640 

+34 

490 





0 / 

+ - 

413 

G 

-17° 37 8 


A 

45 *53 


■ - 





— 14 *13 

IO *3 

336 

H 

+ 3 J 9 4 








A + Gr + H + t 

3 1 4 0 

9 13 

478 

1 

39 




1 11 

GMT 


-14 313 


D 

0 / 

+ 6 313 
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The following’ part is special to the two spots selected foi illustration (Refraction is 
neglected) 


i860 

Spot Y 

Spot W 

Aug 9 

PQ <1 

1 1 

+77375 
- 9450 

+ 1 88860 
-0 97543 

+ 8675 

+ 7983 

+ 093837 
+ 0 90317 

Log ( 5 -B) 
Log ( a — A) 

Log (A— B) 
Log(Ba— Bj 

1 88860 

3 37438 

-091317 

0 00640 

0 93837 

3 37438 

+ 0 03610 

0 00640 

Diff 

Log tan A 

Diff 

Log cos a 
Log % 

9 6i 43 * 

0 00331 

0 30103 

— O 90677 

(45 33 4) 

8 66399 

0 13617 

0 30*03 

+ 0 02970 

(45 33 4) 

Diff 

(i+i) 

L °S IT 

Log (R) 

9 91866 

1 199 

97 3 9 
+ 31 40 

9 10119 

1 199 

46 575 

+ 31 40 

A 4 - Gr+ H + 1 

Log p' 

1 118 

138 7 9 

0 300 

78 1 5 

X 

Log cos 0 
Log sin D 

9 7498 a 
+ 9 °4399 

56 1 0 
*3 * 

9 99^55 
+ 904399 

7 * 5 * 

3 0 

p + p' 
p' 

Log (1) 

+ 8 79381 

55 47 9 

+ 904054 

7 *3 * 

p 

Log cos x 
Log sin p 
Log cos D 

— 9 79061 

9 9*754 

9 99733 

+ 9 89575 

9 9*754 

0 04801 

+ 931699 
909917 

9 99733 

+ 9 99044 
909917 

0 00404 

Log Bin x 

Log Bin p 

Log COBOL X 

Log (3) 

-9 70548 

+ 9 86130 

+ 8 4*349 

+ 9 09363 

Log sin (L— /) 

(0 

(a) 

+ 06330 
“ 50755 

343 x8 8 
+46 36 3 

+ 10978 
+ 03591 

343 18 8 
+ 7 7 6 

L 

(L-l) 

Sum 

“ 44535 

*95 43 

+ *3569 

3 35 ** 

l 

Log sin X 

— 964870 

—36 37 

+ 9 *3355 

+7 48 

X 


I he whole of the observations without any exception were 1 educed m the above 
manner m books ruled on the light hand pages for 3 spots to a page and 3 columns foi 
each spot # In the example I insert the symbols in place of the numbers foi the thud 

spot Taking out the natural numbei ^ from the logarithms and adding together (A+t) 
and a, the above give the following two lines m the Catalogue of Spots 


No 

Diet, 

Pos 

Hel Long 

Hel Lafc 

Group 

4386 

4387 

8393 

1363 

0 i 
142 26 

92 20 

0 / 

*95 43 

3 35 II 

+ 1 

°v> 
Ife *5 N 

?9° 

7 87 


* It is curious to perceive in the first memoir of Lalande, that while intending the utmost brevity, 

he makes two steps of the latter part of the process, first computing the eoliptical longitude and 
latitude of the spot before passing finally to the hehographioal It will be notioed also that he 
omits tlie correction p' 




10 


INTRODUCTION 


as they will there be found, and this ends the 1 eduction Foi fuither comparison and 
discussion, it is convenient next to cleai the hehographical longitude of rotation, at least 
approximately, and for this purpose a near mean value 25 d 380 was provisionally adopted 
from its admit ting conveniently of much subdivision without remamdeis In Table 4 
oi e given the epochs of the coincidence of the assumed prime meridian with the ascending 
Node of the Sun’s Equator on this supposition of 26 38 mean solar days for the working 
period of lotataon As the fi actions of the day are throughout counted in civil tune 
fiom the prece ding midnight 1864— O 4 00 heie signifies mean midnight on December 
31st, 1863 In Table 6 aie written, 1 the day and fraction fiom midnight of the 
observation, 2 the differ ence from the preceding epoch of Table 4, 8 this difference 
converted into lotahon-angle m the pioportion of 360® 25 d 38, or the angle through 
which the prime meridian had lotated since its last coincidence with Node The 
deduction of this amount for each day manifestly leaves us a hehogiaphical longitude, 
reckoned in all cases fiom a pume meridian, which, if our period be coirect, is constant, 
if incorrect, vanes slowly with the time The conectness or mconectness of the penod 
m any small degiee is of no consequence at this stage of calculation 

I regard a catalogue of positions thus obtained as of little use without the correspond- 
ing figures of the spots, at the same time that it is impracticable to publish the disks 
singly as observed I adopted the following arrangement which I hope to see approved 
and followed in future records of the Sun Two features require to be illustrated, 1st 
the position of the group on the Sun in reference to the Equator and to the assumed 
pume meudian, 2nd the changes which each gioup is seen to undergo Accord- 
ingly, I formed and heie give two senes of illustrations 1st a senes of Rotations as 
observed, in which each group appears once for all in its observed position m its most 
typical aspect, and in which the mendians passing thiough the centre of the disk are 
indicated foi eveiy day, and 2nd a senes of plates in which each group obseived more 
than once ib fully shown by anangmg the lecoided figures of each day under one another 
in succession, from the top to the bottom of the page, the obseivation of the day 
when the group passed the centre of the disk occupying the middle square This senes 
of illustrations shows most forcibly the devastation of the lecord by the badness of the 
cbmate, it being a rare event for a continuous senes to be obtained The particular part 
of the nucleus of any spot which was observed, may always be found by comparison of 
these sheets with the Catalogue, and thus the reader is put in possession of all the 
mfoi motion of the observer with the advantage of having it condensed and arranged for 
further inquiry 

Between the first and second of these senes of diagrams I have interposed three other 
sheets giv in g a condensed view of the distribution m latitude, which though shown in the 
senes of Rotations is not there in a form which the eye can catch at sight In these 
plates the scale is matenally changed by giving 1 inch vertical for 10 degrees of 
latitude, and £ inch horizontal for each rotation or 800 degrees of longitude The 
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immediate result of this examination, which was published some years since, was to show 
a great contraction of the limiting parallels between which spots were formed for two 
yeais previously to the minimum of 1856, and soon after this epoch the apparent 
commencement of two fresh belts of spots m high latitudes North and South, which 
have in the subsequent years shown a tendency to coalesce and ultimately to contract as 
befoie to extinction Whether this is what occurs at each period of increase and 
decrease of frequency of the Spots must be left to obseivers who may follow me to show 
At present it is only probable that such is the case, and another contribution made to the 
facts on the bioad scale which will ultimately elucidate the origin of this phenomenon 
and instruct us on the question, “ What is a Sun 


Note — On tho conoctions reqmiod foi Elliptioity of tho Soltu disk and for Rofi action 


1 In fig 7 let 0 D be diawn parallel to the mmor axis of the elliptical disk and 0 1) 
lying between 0 N and 0 A a , let the angle N 0 D— D, then D 0 33i=A+D and the 
angle which the inajoi axis makes with 33 ai 33=00° — (A+D) 

If denote the perpendiculai from the centie of the disk on bni 33 at the instant of 
contact with bar 33, and a and l aie lespectively the major and minor semiaxes, and 
J a =« a (l — c 2 ), it is well known by the propeities of the ellipse that 

i 

p b = a (i — c a Rin a A + D) 4 * * * 8 
and if p a is the similar peipendiculai on bai A that 

j p a = a (i — c 8 cos 8 A + l)) 8 


and m tlus case we must substitute foi oiu pievious equations the following 

ap b = 15 am 8 1 ? (B a — B,) am A 
% p a = 15 sm § F (A, — Aj) sm A 

from which if we wiite 


we deduce 


ton. A' 


A a — Ai 


tan A! = tan A (1 + £ e a cos a A + D) 


and thence, forming tan (A' — A), lastly 

A = A' + 


sui a D 


4 sm 1" 

2 If the Sun’s polar diameter is less than the equatorial diameter by one thousandth 
part, then 


e 8 — 

5°° 

and (G+H) being the angle before descubed, the correction for this assumed elhpticity 
will be 

A — A! = + 103" em a (Q- + H) 


which will vary from +82" to — 82" since 2 (G+H) varies from +53° to —53° (about) 

D 
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The coriection due to this cncumstance is therefoie negligible m daily computation, but 
may just affect elements of the Equator as it has a yeaily penod 

3 The effect of Refraction may be traced •with sufficient accuracy by following out 
the general consideration that all distances on the disk parallel to the veitical will be 
pioportionably shortened, while those parallel to the horizon will be unaffected The 
angle D will in this case be the angle at the centre of the disk between the great circles 
drawn to the Pole and the Zenith, +S for E hour angles, and -S for West The 
coirection will be of two kinds In the firat place, the angle A or the deduced position 
of the bars will be affected, and secondly, the position angle and distance from centie of 
each spot 

If we take as an approximate expression for the refraction at any Zenith distance 

57" 5 

we shall have as the relation of the axes of the disk 

b — a (i - A) where * = 57 5 sin x" sec * Z 

Whence the correction of the position of the bars, or 

A — A' = + 38 " 75 sec* Z sm 3 S 

and each spot fuithei i equnes the conection 

+ r * cos (A + a + 8) in distance from oentre, 
and 

— * sm (A + a + B) m position angle 


Ex In spots Y and W, August 9th, 1800, take 0=+5' (the full value), and the 
compression as above assumed 

Spot V Spot W 


Uncorroctod 

8393 

143 0 3 6 ' 

1 

93° 30' 

Correction for 0 

— OOOI 

- 1 9 

+ 0001 

— O 3 

„ Blip 

— 

-08 

— 

-0 8 

„ Soft 

— 

-05 

— 

-05 

)> >9 

— 0003 

— I 3 

+ 0000 

-15 

Corrected 

8389 

143 33 

1363 

93 17 


In lemaikmg the total amount of the three corrections, it will be noticed that in the 
cases selected there happens a concurrence of negative signs 
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Quantities used m reducing Sun Spots 


TABLE I 


A O = hourly increment of longitude, for interpolating O 
i = inclination of Sun’s path to a parallel of Declination 
Log (R) = Log semi-diametoi in nunutoB of aic 
N = 74° 3o'foi 18540 

Trao Node 


Jan 

X 


II 


2,1 


3 * 

Fob 

10 


2,0 

mm 

% 


12, 


74 *9 44 


46 


June 10 


74 3 ° 37 


K ^ 

185/> 

1856 

O / tt 

0 / 

74 3 ° 3 « 

74 3 i 3 » 

30 40 

3 T 34 

30 41 

3 * 3 » 

3 ° 43 

31 38 

3 ° 44 

3 1 39 

30 45 

3 1 4 i 

3 ° 47 

31 4a 

30 48 

3 i 43 

30 49 

3 1 44 

30 50 

3 1 45 

3 ° 

31 45 

30 53 

31 48 

3 ° 54 

3 i 49 

3 ° 55 

3 i 5 i 

30 51 

3 i 5 » 

3 ° 59 

3 i 54 

31 1 

3 i 5 * 

31 3 

3 i 58 

31 4 

33 0 

3T 6 

3a a 

3 i 8 

3 

31 10 

3 a 5 

31 IT 

3 a 7 

3 1 J 3 

3a 8 

3 i H 

3 a 9 

3 1 *5 

33 XI 

31 16 

33 ia 

3 * 17 

3 * 13 

31 19 

3 a 14 

31 ao 

33 15 

31 ai 

3 ® id 

31 aa 

33 18 

31 a4 

33 19 

31 a 6 

33 ai 

3 1 *8 

3a 33 

31 39 

33 25 

74 3 i 3 i 

74 33 37 
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Quantities used in reducing Sun Spots 
T able I — continued 


• True Node- 


Jan i 
ii 

41 

Feb 10 

40 

Mar 4 
14 

44 

Apr 1 
11 

41 

May 1 
11 

41 I 
3 1 

Juno 10 

40 

30 

July 10 
40 

x 30 

1 Aug 9 

19 

*9 

Sept 8 
18 
»8 

Oct 8 
18 
48 

Nov 7 
1 7 
47 

Deo 7 
17 
47 


74 3® ® 8 
34 30 

3* 3i 
3® 33 
3® 34 
34 36 

3* 37 
3® 39 

42 AO 
34 44 

3* 43 
3* 43 

34 4* 
34 48 

3® 49 
3® 5 1 
34 3 ® 
3® 54 
3® 55 
3® 57 
3® 5 8 
33 0 

33 1 
33 3 
33 4 
33 6 
33 7 
33 9 

33 10 
33 Ia 
33 J 3 
33 *5 
33 »£ 
33 18 
33 19 
33 « 
74 33 ®® 


74 33 ®4 
33 ®° 

33 ®7 
33 ®9 
33 3° 

33 3® 

33 33 
33 35 
33 36 
33 3 8 
33 39 
33 4i 
33 4® 
33 44 
33 45 
33 47 
33 48 
33 5° 
33 5i 
33 53 
33 54 
33 56 
33 57 

33 59 

34 0 

34 ® 

34 3 

34 5 
34 6 

34 8 

34 9 
34 11 
34 i» 
34 14 
34 35 
34 17 

74 34 18 


74 34 ®° 

34 ®* 

34 ®3 
34 ®5 
34 ®5 
34 ® 8 
34 ®9 
34 3i 1 
34 3® 
34 34 
34 35 
34 37 
34 3 8 
34 4 0 
34 4i 
34 43 
34 44 
34 4-6 
34 47 
34 49 
34 5° 
34 5® 
34 53 
34 55 
34 56 
34 58 

34 59 

35 1 

35 ® 

35 4 
35 5 
35 7 
35 8 

35 10 
35 11 
35 13 

74 35 i4 


74 35 14 
35 i5 
35 17 
35 18 
35 ®° 
35 ®i 
35 ®3 
35 ®4 
35 ® 6 
35 ®7 
35 ®9 
35 3° 
35 3® 
35 33 
35 35 
35 3* 
35 3 8 
35 39 
35 4i 
35 4® 
35 44 
35 45 
35 47 
35 4 8 
35 5° 
35 5i 
35 53 
35 54 
35 5<S 
35 57 

35 58 

36 o 

36 i 
36 3 

3 6 4 

36 6 

74 3 6 7 


74 3^ 8 

3 6 9 

36 11 

36 12 
36 14 
36 15 
36 17 
36 

36 20 
74 3 6 ®i 


74 ®9 *9 
49 30 

a 9 3® 
®9 33 
®9 35 
49 36 

49 38 

®9 39 
29 41 

74 49 4® 


la xnter polatmg O from the Nani Aim , 20" was added for aberration. 
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TABLE II 

The Angle Gr 


+ 33 37 4 

+ 33 26 9 

+ 33 359 

+ 23 34 6 
+ 33 33 8 

+ 23 20 7 
+ 33 183 

+ 23 *54 
+ 33 13 x 
+ 33 85 

+ 33 45 

+ 33 ox 

+ 33 553 
+ 33 30 I 
+ 33 446 
+ 33 387 
+ 33 334 
+ 33 35 7 
+ 32 186 
+ 33 IX I 
+ 32 3 3 

+ 31 55 1 
+ 31 46 6 
+ 31 376 
+ 3 i 383 
+ 31 185 

+ 31 84 

+ 30 57 9 
+ 30 47 I 
+ 30 359 
+ 30 24 3 

+ 30 12 3 

+ 30 OO 

+ 19 47 3 
+ 19 343 
+ 19 20 8 
+ 19 70 

+ 18 538 
+ *8 383 

+ 18 334 
+ 18 8 1 

+ 17 53 5 
+ 17 3 6 5 
+ 17 20 2 
+ 17 3 6 


0 

G 

I 

0 

G 


O 

G 

0 

0 

J 

1 

0 

0 

/ 


0 

0 

/ 

45 

+17 

3 6 


90 

0 

0 0 


*35 

-*7 

3 6 

46 

+16 

466 


9 1 

— 0 

a6 0 


136 

-*7 

ao a 

47 

-J- 16 

39 a 


93 

— 0 

521 


*37 

-17 

365 

48 

+16 

** 5 


93 

— I 

18 1 


*38 

— *7 

535 

49 

+15 

535 


94 

— I 

441 


*39 

-18 

8 1 

5 ° 

+15 

353 


95 

— a 

10 0 


140 

-18 

23 4 

5 i 

+15 

165 


96 

— a 

359 


141 

~l8 

38 s 

53 

+14 

575 


97 

- 3 

* 7 


143 

-18 

53 8 

53 

+14 

38 3 


98 

- 3 

374 


*43 

-*9 

70 

54 

+14 

186 


99 

- 3 

530 


144 

— *9 

20 8 

55 

+13 

587 


100 

- 4 

186 


*45 

— *9 

84 3 

56 

+13 

385 


101 

- 4 

440 


146 

“ *9 

47 3 

57 

+13 

179 


103 

- 5 

93 


147 

— ao 

0 0 

58 

-Ma 

571 


103 

- 5 

345 


148 

— ao 

13 S 

59 

-Ma 

360 


104 

- 5 

59 s 


149 

— ao 

343 

60 

+ 13 

14 6 


105 

- 6 

34 5 


150 

— ao 

55 9 

61 

-Mi 

539 


106 

- 6 

49 3 


* 5 * 

— ao 

47 * 

6a 

+11 

31 0 


107 

- 7 

*39 


153 

— ao 

57 9 

63 

+ 11 

8 8 


108 

- 7 

38 3 


*53 

— ai 

84 

64 

+ 10 

46 3 


J09 

- 8 

35 


154 

— ax 

t8 5 

65 

-Mo 

336 


no 

- 8 

36 6 


*55 

— ai 

38 s 

66 

-Mo 

0 7 


III 

- 8 

504 


156 

— ai 

376 

67 

+ 9 

375 


113 

- 9 

14 1 


*57 

— ai 

46 6 

68 

+ 9 

14 1 


IIS 

- 9 

375 


*58 

— ai 

55 * 

69 

+ 8 

504 


114 

— 10 

07 


159 

—22 

3 5 

70 

+ 8 

366 


1*5 

— 10 

236 


160 

— 32 

11 1 

7 i 

+ 8 

25 


116 

— 10 

463 


161 

— 33 

18 6 

7 3 

+ 7 

383^ 


117 

— II 

88 


163 

— 22 

25 7 

73 

+ 7 

*3 9 


118 

— II 

31 0 


163 

— 33 

32 4 

74 

+ 6 

49 3 


1 19 

— II 

53 9 


I64 

— 23 

38 7 

75 

+ 6 

24 5 


130 

— ia 

146 


165 

— 33 

44 6 

76 

+ 5 

59 6 


121 

— ia 

360 


166 

— 33 

50 1 

77 

+ 5 

34 5 


123 

— ia 

57 * 


167 

— 23 

55 3 

78 

+ 5 

93 


133 

- J 3 

179 


168 

-33 

0 1 

79 

+ 4 

440 


134 

-13 

38 5 


169 

-33 

4 5 

80 

+ 4 

18 6 


135 

-*3 

58 7 


170 

~ 23 

8 !) 

81 

+ 3 

53 ° 


136 

-14 

186 


* 7 * 

-23 

12 1 

83 

+ 3 

37 4 


137 

-14 

38 2 


173 

-33 

*54 

83 

+ 3 

1 7 


128 

-14 

57 5 


*73 

-33 

18 3 

84 

+ 3 

35 9 


129 


165 


174 

-33 

20 7 

85 

+ 3 

10 0 


13 ° 


35 3 


*75 

“23 

32 8 

86 

+ I 

441 


* 3 * 

-16 

53 5 


176 

-23 

34 6 

87 

+ I 

18 1 


133 

— 16 

11 5 


*77 

-23 

35 9 

88 

+ O 

52 1 


*33 

— 16 

39 3 


*78 

-23 

36 9 

89 

+ O 

36 0 


134 

— 1 6 

466 


*79 

-23 

27 4 

90 

0 

0 0 


*35 

-17 

36 


1 80 

-33 

37 6 
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Table II — continued 



— 33 37 6 
—33 274 
—33 26 9 

~*3 *5 9 
—23 240 
—23 22 8 
—33 20 7 

— 33 18 3 

-33 *54 

— 33 13 X 

-33 8 5 

-33 4 5 

-33 01 

-33 553 

—33 50 1 

— 23 44 5 

— 33 38 7 

— 32 334 

—33 35 7 
—33 18 5 

— 33 IX I 

-33 33 

-31 551 
—31 466 

— 31 37 5 

— 31 383 

-31 185 

— 21 8 4 

-30 579 

— 30 47 I 
-30 359 

— 30 343 

— 20 13 3 

— 20 0 0 

-19 47 3 
-19 343 
—19 308 
-19 70 

—18 528 
—18 383 
-18 334 
-18 8 x 

-17 53 5 
-i 7 3^5 

—17 20 3 
-17 3 5 


-17 

3<S 

-16 

466 

-16 

39 3 

—16 

11 5 

-15 

53 5 

-15 

35 3 

-15 

16 5 

-14 

57 5 

-14 

38 3 

-14 

18 5 

-13 

5 8 7 

-13 

38 5 

-13 

179 

— 13 

57i 

— 13 

36° 

— 13 

146 

— II 

53 9 

— II 

31 0 

— II 

88 

— IO 

+53 

— 10 

336 

— IO 

07 

- 9 

37 5 

“ 9 

14 1 

- 8 

5° 4 

- 8 

366 

- 8 

35 

- 7 

383 

“ 7 

i3 9 

— 6 

49 3 

— 6 

»45 

- 5 

59 * 

- 5 

r* 

345 

n /i 


— 4 440 

— 4 18 6 

— 3 5 3° 

— 3 374 

-3 *7 

— 3 359 

— 3 10 o 
_ 1 441 

— 1 18 i 

— o 53 I 

— O 35 o 
o 0 0 


+ 3 359 

+ 3 17 

+ 3 »7 4 
+ 3 5 3 ° 
+ 4 x8 6 

+ 4 44 ° 
+ 5 93 

+ 5 345 
+ 5 59 6 
+ 5 345 
+ <5 493 
+ 7 13 9 
+ 7 383 
+ 8 25 

+ 8 366 

+ 8 5 ° 4 

+ 9 141 

+ 9 37 5 

+ 10 07 

+ 10 330 
+ 10 463 
+ ix 8 8 
+ 11 310 
+ 11 5 » 9 
+ 12 146 
+ 13 360 

+ 13 57 1 
+ 13 *7 9 
+ 13 38 5 
+ 13 58 7 
+ 14 186 
+ 14 38 3 

+ 14 57 5 
+ 15 16 5 
+ 15 35 * 
+ 15 53 5 
+ 16 11 5 
+ 16 39 3 
+ 16 46 6 
+ 17 36 


+ 17 36 5 
+ 17 535 
+ 18 8 1 

+ 18 334 
+ 18 383 
+ 18 538 
+ 19 7 ° 
+ 19 308 
+ 19 343 


+ 30 

0 0 

+ 30 

133 

+ 30 

*43 

+ 30 

359 

+ 30 

47 1 

+ 30 

579 

+ 31 84 


+ 31 283 
+ 31 376 
+ 31 466 
+31 55 1 

+33 33 

+33 11 1 

+ 23 18 6 
+ 23 35 7 
+ 33 334 
+ 33 387 
+ 33 446 
+ 23 50 I 

+ »3 55 3 

+ 33 O I 

+ 33 45 

+ 3 3 85 

+ 33 13 1 
+ 3 3 154 
+ 23 183 
+ 33 307 
+ 33 338 
+33 346 

+33 359 
+33 369 

+ 33 374 
+ 33 376 
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TABLE III 

The Angles H. D, and L 



+ 7 io o 
+ 7 99 


i / ~ / 

+ 6 59 1 
+ 6 57 4 
+ 6 55 5 
+ 6 53 5 
+ 6 51 4 
+ 6 49 a 
+ 5 4 6 8 

+ 6 443 

+ 6 41 7 
+ 6 390 
4-5 36 1 
4-6 33 a 
4-5 30 1 
4 " 5 26 9 
+ 6 235 
4-6 30 1 
4-5 163 
4-6 13 9 


+ 5 57 1 
+ 5 5 * 8 
+5 48 5 
+5 44 i 
+ 5 39 6 
+ 5 34 9 
+5 3 ° a 
+5 35 3 
4-5 303 
+5 15 a 
4-5 10 1 


o 00 
4-0 73 

4-o 130 
4 -o 334 
4 -o 39 9 
4-0 374 
-fo 449 

+ 0 5a 3 

+ ° 59 7 
4 -i 71 

+ 1 145 
4 -i ax 8 
4 -x 39 a 
+ 1 3<5 5 
+ 1 43 8 
4-1 51 o 
4-1 58 a 
4 -a 54 

4-3 13 6 
4 -a 19 7 
4-3 a6 8 
4-a 338 
4 -a 40 7 
4 -a 47 6 
+ a 54 5 
+ 3 13 

4-3 81 

4-3 148 
+ 3 ax 3 
4-3 a8 1 
+3 34 6 
+3 4 i 1 
+ 3 47 5 
+ 3 53 8 
4-4 o o 
4-4 6 a 
4-4 13 3 
4-4 183 

4-4 343 
4-4 303 
4-4 36 o 

4-4 41 7 
+4 47 3 
4-4 53 9 
+4 583 
+ 5 3 7 


180 o o 

180 593 

181 59 o 
183 58 6 

183 58 1 

184 577 

18 5 573 

186 56 7 

187 563 

188 558 

189 55 4 

190 550 

* 9 * 54 5 
19a 541 

*93 53 7 
m 53 3 

195 5»9 

196 535 

197 3a i 

198 517 

1 99 5i3 

300 51 o 

301 50 6 
30a 503 

303 500 

304 49 7 

305 494 

3 0 6 49 1 

307 48 8 

308 486 

309 483 
3X0 48 I 
an 47 9 
ai3 47 7 
ai3 47 5 

314 47 4 

315 473 

316 47 o 

317 46 9 

318 46 8 

319 46 7 

330 46 6 

331 46 6 
333 46 6 

333 465 

334 465 


+5 4 9 

+4 59 5 
+4 54 1 

+4 48 5 
+4 43 9 
+4 37 3 
+4 3 i 5 
+4 35 6 
+4 196 
+ 4 I 3 6 
+4 7 5 

+4 13 

+ 3 55 i 
+ 3 48 7 
+ 3 43 3 
+ 3 35 8 
+ 3 393 
4-3 33 7 
+ 3 16 o 

+ 3 93 

4-3 a 5 
+ a 55 7 
4-3 48 8 
4-3 41 8 
4-3 348 
4-3 37 8 
4-3 30'7 
4-3 135 
4-3 63 

4 -i 591 
4-1 518 
4 -i 44 5 
4-1 373 
4-1 39 9 
4 -i 335 
4-1 15 1 
4-1 76 

4-1 03 

4-0 537 
4-0 453 
4-0 377 
-fo 30 3 
4 -o 33 6 
4 -o 15 x 

4-0 76 

o 00 


O / 

+ 5 3 7 

4-5 89 

4-5 i 4 1 
4-5 19 a 
4-5 343 
+ 5 291 
+5 33 8 
+ 5 38 5 
+5 43 1 
4-5 47 6 
4-5 519 
4-5 56 1 

4-6 o 3 
4-6 44 

4-6 8 3 

4-6 la 3 
4-6 15 9 
4-6 195 
4-6 33 9 
+ 6 36 3 
4-6 395 
4-6 337 
+ 6 35 7 

4-6 386 
I 4-6 41 3 I 
4-6 440 
4-6 46 5 
4-6 48 9 
4-6 51 1 

4-6 53 3 
+ 6 553 
4-6 57 3 
4-6 58 9 
4 - 7 06 

4-7 3 1 

+ 7 35 

+7 47 

+7 5 8 
+ 7 68 
4-7 76 

+ 7 83 

4-7 89 

+ 7 94 

4-7 97 

4-7 99 

4-7 10 o 


334 46 5 

335 46 5 

336 46 5 

337 465 

338 466 

339 46 7 

330 468 

331 46 9 

333 47 o 

333 47 t 

334 47 3 

335 47 4 

336 47 6 

337 47 8 

338 48 1 

339 483 
240 48 3 
34T 48 7 
243 49 o 

343 49 3 

344 49 6 

345 499 

346 50 3 

347 506 

348 509 

349 5i3 

350 51 7 

351 530 
35a 53 4 

353 53 8 

354 58 a 
a 55 53 6 

356 541 

357 54 5 

358 549 

®59 55 3 

360 55 8 

361 56 3 
263 56 7 

363 573 

364 577 

365 58 1 
a 66 58 6 

367 390 

368 595 
370 o o 
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Table III — continued 


o oo 
— o 7 6 
— o 15 1 
— o 33 6 
— o 30 a 
— o 377 
-o 45 8 
-o 53 7 
—1 03 

— 1 7 6 

-I 13 1 

— I 33 5 
-I 399 
-I 373 
-i 445 

— 1 51 8 

-1 59 x 
—3 63 

-a i3 5 
—3 307 
—a 37 8 
-3 348 
—3 41 8 
—3 48 8 
-a 55 7 


^ i-/ 

-3 160 

—3 a* 7 
-3 *9 3 
-3 35 8 
-3 4*3 
-3 48 7 
”3 55 i 


r f w 

-4 136 
-4 196 

-4 *56 

“4 3 J 5 
-4 37® 
-4 4*9 
-4 48 5 
-4 541 
-4 59 5 
-5 4 9 


o / 

+ 7 100 
+7 99 

+ 7 97 

+ 7 94 

+ 7 89 

+ 7 83 

+7 76 

+7 6 8 
+ 7 5 8 

+7 47 
+7 35 

+7 a x 

+7 06 

+ 5 58 9 
+ 6 57 3 
+ <5 55 3 
+£ 53 3 
+6 51 x 
+6 48 9 
+6 46 5 

4-6 440 
4-6 41 3 
4-6 38 6 
4-6 357 
4-6 337 
4-6 39 5 
4-6 363 
4-6 33 9 
4-6 19 5 
4-6 159 
4-6 13 a 
4-6 8 3 I 

4-6 44 

4-6 03 

4-5 5 s 1 
4-5 519 
4-5 47 6 
+5 43 1 
4-5 38 5 
+5 33 8 
4-5 *9 1 
4-5 34* 
4-5 19* 
4-5 14 1 
4-5 89 
4-5 3 7 


394 xo 1 

395 104 

396 10 7 

397 II o 

398 II 3 

399 11 5 

300 11 7 

301 11 9 
303 13 3 

303 13 4 

304 13 6 

305 137 

306 13 9 

307 130 

308 13 1 

3°9 *3* 

310 133 

3 11 r 34 
313 134 

313 *3 5 

314 13 5 

315 13 5 


“5 4 9 
-5 101 
-5 15* 
-5 *03 
-5 *5 3 
-5 3°* 
-5 34 9 
-5 39 <5 
-5 441 
-5 48 5 
-5 5*8 
-5 57 i 
—6 1 3 

—6 53 

—6 9 1 

—6 139 
—6 165 
—6 30 1 
-6 335 
—6 36 9 
—6 30 1 
—6 333 
—6 36 1 
—6 390 
-6 417 

-6 44 3 
-6 468 
—6 49 3 
-6 514 
-6 535 
—6 55 5 

-6 57 4 
-6 591 


-7 9° 


—7 100 


W * 

4-5 3 7 

4-4 58 3 
4-4 5*9 
4-4 47 3 
4-4 4i7 
4-4 3 15 0 
4-4 3° * 
4-4 *4 3 
4-4 183 
4-4 J * 3 
+4 63 

+4 00 

4-3 53 8 
4-3 47 5 
4-3 4i 1 
4-3 34 <5 
4-3 *8 1 
4-3 ai 5 
4-3 *4 8 
4-3 8 1 

4-3 13 

4-a 545 
+ 3 47 6 
+ 2 407 
4-a 338 
+ 3 36 8 
+ 3 197 
+ 3 136 
4-a 54 

4-i 58* 
4-i 5 ID 
4-i 43 8 
4-1 3 <5 5 
4-1 *93 
4-1 3i 8 

4-1 145 
4-1 7 1 

4-o 59 7 
4-o 533 
4-0 449 
4-o 374 
4-o 399 
4-0 334 
4-o 150 

4-o 7 5 

o 00 


3 1 5 13 5 

3 16 I 3 5 
3*7 13 5 
3*8 13 4 
3*9 I 34 
3®o 133 
331 133 
333 13 1 

3*3 *3° 
3*4 i*9 
3*5 i*7 

336 13 6 

3*7 i*4 
338 13 3 

3*9 11 9 

330 11 7 

331 11 5 
33* “3 

333 110 

334 107 

335 *°4 

336 10 1 
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Table III — continued 


O-N 

H. 

D 

L 

O-N 

n 

D 

_ L , 

o 

0 

/ 

0 

/ 

0 

/ 

0 

O 

/ 

0 

/ 

0 

/ 

180 

-7 

IOO 

0 

O O 

O 

0 0 

235 

-5 

49 

-5 

37 

44 

46 <; 

181 

-7 

99 

— O 

75 

O 

59 5 

336 

-4 

59 5 

-5 

89 

45 

46 5 

182 

-7 

97 

— 0 

150 

I 

59 ° 

327 

-4 

54 i 

-5 

14 1 

46 

46 5 

183 

-7 

94 

— O 

33 4 

3 

58 6 

328 

-4 

485 

-3 

19 3 

47 

466 

184 

-7 

90 

— 0 

399 

3 

58 1 

339 

-4 

43 9 

-5 

343 

48 

466 

185 

-7 

84 

—0 

37 4 

4 

57 7 

ie m 

-4 

37 3 

-3 

39 I 

49 

46 7 

186 

-7 

77 

— 0 

449 

5 

57 3 

331 

-4 

3 1 5 

~5 

338 

5 ° 

468 

187 

-7 

68 

—0 

52 3 

6 

56 7 

333 

-4 

3 56 

-5 

385 

5 1 

469 

188 

-7 

59 

—0 

59 7 

7 

563 

233 

-4 

19 6 

—5 

431 

53 

47 ° 

189 

-7 

48 

— I 

7 1 

8 

55 8 

234 

-4 

136 

-5 

47 6 

53 

47 1 

190 

-7 

3 ^ 

— I 

145 

9 

554 

335 

“4 

7 5 

~5 

3 i 9 

54 

47 3 

191 

-7 

3 3 

— I 

31 8 

10 

55 ° 

336 

-4 

1 3 

-5 

56 1 

53 

47 4 

193 

-7 

07 

— I 

39 3 

II 

545 

337 

~3 

551 

-6 

0 3 

56 47 6 

1 93 

—6 

59 1 

— I 

3 6 5 

13 

54 i 

338 

-3 

487 

-6 

44 

57 

47 8 

194 

—6 

574 

— I 

43 8 

*3 

53 7 

Eras 

“3 

423 

-6 

83 

58 

48 i 

195 

—6 

555 

— I 

51 0 

14 

33 3 

340 

-3 

358 

-6 

IS 3 

59 

48 3 

I96 

—6 

535 

— I 

58 3 

i 5 

53 9 

341 

-3 

293 

-6 

15 9 

60 

48 3 

197 

— 6 

514 

— 3 

54 

l6 

HZl 

34 ^ 

“3 

%% 7 

-6 

x 9 3 

61 

4«7 

198 

— 5 

49® 

— 3 

12 6 

17 

52 1 

243 

“3 

16 0 

-6 

as 9 

63 

49 ° 

199 

—5 

46 8 

— 3 

197 

18 

517 

244 

”3 

93 

-6 

363 

63 49 

300 

—6 

443 

— 3 

36 8 

19 

5 X 3 

343 

-3 

35 

-6 

395 

64 496 

301 


417 

— 3 

33 8 

30 

5x0 

346 


557 

-6 

337 

63 

49 9 

303 

—6 

39 ° 

— 3 

407 

31 

5 ° 6 

247 

~ % 

488 

—6 

357 

66 

3 ° 3 

303 

—6 

36 X 

— 3 

47 6 

33 

5 ° 3 

248 

— % 

41 8 

-6 

386 

67 

506 

304 

— 6 

33 * 

—3 

54 5 

»3 

5 °o 

349 


34 8 

-6 

41 3 

68 

5 ° 9 

»°5 

— 6 

301 

-3 

x 3 

34. 

49 7 

35 ° 


37 8 

—6 

440 

69 

5 X 3 

206 

— 6 

36 9 

-3 

8 1 

25 

494 

35 1 


307 

-5 

465 

7 ° 

5 X 7 

307 

— 6 

23 5 

-3 

148 

36 

49 1 

353 


13 5 

-6 

489 

7 1 

520 

308 

— 6 

30 r 

-3 

215 

37 

48 8 

353 

— % 

6 3 

—6 

5 1 1 

72 

53 4 

309 

-6 

165 

-3 

38 1 

38 

486 

354 

— I 

39 t 

-6 

53 3 

73 

338 

3 X 0 

— 6 

139 

-3 

34 6 

29 

483 

355 

— I 

51 8 

-6 

55 3 

74-53 3 

3 X 1 

—6 

9 1 

-3 

41 1 

3 ° 

48 X 

256 

— I 

445 

-6 

57 3 

73 

53 ° 

313 

— 6 

5 a 

-3 

47 5 

3 1 

47 9 

257 

— I 

37 3 

-6 

58 9 

76 

54 i 

313 

—6 

1 3 

-3 

53 8 

32 

47 7 

358 

— I 

39 9 

-7 

06 

77 

54 5 

314 

-5 

57 1 

- 4 - 

0 0 

33 

47 5 

»59 

— I 

325 

-7 

2 1 

78 

54 9 

ai 5 

-5 

5*8 

“4 

6 3 

34 

47 4 

360 

— I 

15 1 

-7 

35 

79 

55 3 

316 

-5 

48 5 

-4 

123 

35 

47 3 

361 

*—1 

76 

-7 

47 

80 

55 8 

317 

-5 

441 

- 4 - 

183 

3 6 

47 ° 

363 

— I 

03 

-7 

58 

8l 

56 a 

318 

-5 

39 <5 

-4 

24 3 

37 

469 

263 

—0 

53 7 

-1 

68 

83 

56 7 

319 

-5 

34 9 

-4 

302 

38 

468 

364 

— 0 

45 2 

-7 

76 

83 

57 3 

330 

-5 

303 

-4 

360 

39 

467 

365 

— 0 

37 7 

-7 

83 

84 

57 7 

331 

-5 

^53 

-4 

41 7 

40 

466 

366 

— 0 

1EE9 

-7 

89 

85 

58 1 

333 

-5 

303 

-4 

47 3 

41 

46 6 

367 

— 0 

33 6 

-7 

94 

86 

58 6 

33 3 

-5 

153 

-4 

52 9 

42 

465 

368 

—0 

15 1 

-7 

97 

87 

59 ° 

334 

-5 

10 1 

-4 

583 

43 

465 

369 

— 0 

76 

-7 

99 

88 

59 3 

335 

-5 

49 

-5 

37 

44 

465 

370 

0 

0 0 

-7 

10 0 

90 

0 0 


l 

















Table III —continued 



370 

271 

27% 

373 

»74 

375 

276 

277 

278 

279 
380 

281 

282 

283 

284 

285 

286 

287 

288 

289 

290 

291 

292 

393 

294 

395 

290 

297 

298 

299 

300 

301 

302 
3°3 
3°4 

305 

306 

3°7 

308 

309 

310 

311 
313 

3*3 

3 X 4 

315 


+ 0 13 1 
+ 0 22 6 
+0 302 
+0 377 
+ 0 453 
+ 0 527 


+ 1 

15 1 

+ 1 

23 5 

+1 

39 9 

+1 

37* 

+ 1 

44 5 


+ 1 S9i 


+ 2 135 

+ 2 207 
+ 2 278 
+ 2 348 

4-2 41 8 

+ 2 488 
+3 55 7 
+ 3 *5 

+ 3 93 

+ 3 160 

+ 3 327 
+ 3 *9 3 
+ 3 35 8 
+ 3 4*3 1 
+ 3 487 
+3 55 1 
+4 13 

+4 7 5 
+4 136 
+4 196 
+4 *5 6 
+4 315 
+4- 37* 
+4 4*9 
+4. 48 5 
+4 54i 
+4 595 
+5 49 


a / 

—7 IOO 
”7 9 9 

-7 9 7 

-7 94 

-7 89 
-7 83 

-7 7 6 

—7 6 8 

-7 58 

-7 47 

-7 3 5 

—7 3 1 

-7 06 

—6 38 9 
-6 573 
-<5 55 3 
-6 533 
-6 51 1 
I -6 489 
-6 465 
—6 440 
-6 413 
-6 386 
-6 357 
—6 33 7 
—6 39 5 
-6 363 
—6 32 9 
-6 19 3 
-5 159 
—5 13*2 

-6 83 
-6 44 
—•6 03 

-5 5<5 1 
-5 5i9 
-5 47 <5 
-5 43 1 
-5 38 5 
“5 33 8 
-5 *9 X 
-5 342 
—5 19 * 
-5 14 1 
-589 
» -5 37 


0 / 

90 00 

91 05 

92 10 

93 14 

94 19 

95 »3 

96 28 

97 3 3 

98 38 

99 4* 

100 47 

101 51 

103 55 

103 59 

X04 64 

103 6 8 

106 7 3 

107 7 6 

108 80 

109 8 3 
no 87 
ixx 9 x 

113 94 

Ix 3 9 7 

114 xox 
X15 104 
1x6 107 

117 110 

118 11 3 

119 ns 

1 ao 11 7 
i-*i xi 9 
1-22 12 2 
133 13 4 
1^4 12 6 
135 13 7 
1-36 13 9 
1-27 130 
1-28 13 I 

139 I33 

13° 13 3 
131 134 
133 134 

133 13 5 

134 13 5 

135 13 5 


+5 49 
+3 10 1 
+5 i5 * 
+5 »° 3 
+5 353 
+5 3° * 

+ 5 349 
+5 39 6 
+5 441 
+5 48 5 
+5 53 8 
+ 5 57 i 

+ 6 13 

+ 6 53 
+6 9 x 

46 13 9 

+6 16 5 
+ 6 20 1 
+6 3<}5 
+ 6 36 9 
+6 301 
+6 333 
46 36 1 
+ 6 390 
+6 417 
+6 443 
+6 468 
+ 6 49 3 
+ 6 51 4 

+ <5 53 5 
+6 555 

+6 57 4 
+6 591 
+7 07 I 

+ 7 2 2 

+7 3 6 

+7 48 

+ 7 59 

+ 7 68 

+ 7 77 

+ 7 84 

+ 7 9° 
+ 7 94 
+ 7 97 

+ 7 99 

+ 7 IOO 


—4 36 o 

-4 3 °* 
-4 *4 3 
-4 183 
-4 133 
—4 6 2 

—4 00 

-3 53 8 
-3 47 5 
-3 4 i 1 
-3 34 6 
-3 38 1 
-3 *1 5 
-3 148 
-3 8 1 

-3 13 

-2 345 
—3 47 6 

-3 407 

-3 33 8 

— 3 36 8 

-3 19 7 

— 2 126 

-3 54 

— I 58 3 

-I 51 ° 
-I 43 8 
-I 36 5 
—i 29 a 
—1 31 8 
-1 i 45 
—1 7 i 
-0 59 7 
-o 533 
_o 449 
-o 37 4 
—0 39 9 
— o 334 
-0 150 
-0 75 


135 i3 5 

136 13 5 

137 13 5 

138 13 4 

139 134 

140 133 

141 13 3 
143 131 

143 13° 

144 139 

145 137 

146 126 

147 13 4 

148 13 2 

149 II 9 

150 ii 7 

151 n 5 
153 II 3 

153 n° 

154 107 

155 i°4 
136 10 1 
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TABLE IV 

Epochs of coincidence of prime meridian mth the Ascending Node of the Sun’s Equator , 
tailing 26 38 mean Solar dags as a working period 


1853 


1855 

185 G 

1857 


1858 

I 860 

a. 

(L 

a. 



0 . 

0 . 

388 

85 

15 7 ° 

107 54 

198 

38 

£90 22 

17 06 

3*4 

34 

41 08 

133 93 

333 

76 

3 1 5 6 ° 

4344 

339 

6 2 

66 46 

138 30 

349 

14 

340 98 

67 83 



9 1 84 

183 68 

374 

53 

1859 

93 20 

± Ot-rl 


1 X 7 33 

309 06 

399 

90 

1 36 

ns 58 

O 

00 

Q 

I43 60 

334 44 

335 

28 

26 

14396 

35 

50 

76 

IOI 

136 

1*3 

3 ° 

76 

14 

53 

90 

38 

X67 98 
193 

318 74 
344 13 
369 50 

359 

385 30 
3x0 58 

333 9 6 
361 34 

350 

1858 

XT 

36 

6l 

66 

04 

43 

80 

f*T 

53 13 

77 50 
103 88 
138 36 
153 64 

169 34 
1947a 

330 EO 

34348 
370 86 

l 77 

303 

338 

65 

04 

43 

39488 
330 36 
345 64 

1857 

30 73 

46 10 

87 

113 

137 

18 

5 6 

94 

179 03 
30440 
339 78 

396 34 
331 63 

347 °° 

353 

80 

1856 

71 48 

163 

33 

355 16 

1861 

379 

18 

6 03 

96 86 

188 

70 

38 o 54 

6 38 

304 

5 <S 

3140 

133 34 

3 X 4 

08 

3°5 9 » 

3 T 76 

339 

94 

36 78 

147 63 

339 

46 

331 30 

57 14 

355 

33 

83 x6 

T73 00 

364 

84 

35<'> <58 

83 53 


TABLE V 

Angles to subtraot ft om computed Longitude to refer the Solar spots to assumed 

prime meridian 


1853 

Less Epoch 

Subtract 

1854 

Lose Epoch 

Subtract 

d, 

a 

0 

/ 

(I 

n 

0 


313 489 

33 639 

335 

10 

7 535 

7535 

io6 

53 

3 a° 453 

6 313 

88 

7 

13496 

13496 

177 

i 5 

334488 

10 348 

145 

22 

18 506 

x8 506 

363 

30 

497 

»57 


39 

30 576 

30 576 

291 

5 a 

336 473 

12 232 

173 

5<5 

33 5^7 

7 [ 87 

IOI 

57 

3 3 8 55 ® 

14 312 

303 

O 

34 5°8 

9 138 

129 

28 

334498 

30 358 

387 

31 

40 460 

15 080 

3x3 

54 

335 484 

21 244 

301 

20 

43496 

17 1x6 

343 

47 

34 i 599 

1 979 

28 

4 

43 573 

18 193 

358 

3 

343 491 

3 871 

40 

43 

44485 

19 105 

371 

0 

.345 5<57 

5947 

84 

31 

46516 

31 136 

399 

49 


787a 

hi 

39 

48549 

33160 

338 

38 

349 5°7 

9887 

140 

14 

51496 

0736 

10 

36 

35 a 558 

13 938 

183 

3 1 

59 509 

8 749 

124 

6 

359 487 

19 867 

381 

49 

<5 7 574 

16 814 

338 

3 ° 

361 481 

31 86l 

310 

5 






33 931 

3®5 

7 




Table 

364 5 J 7 

34 897 

353 

9 

The above i b a 

sufficient specimen of this 
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SECTION II. 

DEDUCED POSITIONS OF THE NUCLEI OBSERVED 


The datos are in all cases inserted on which the Sun was found to bo free of Spots In the 
years 1855 and 1856 tho bl ank s in the record from this cause are very numei ous The contents 
of tho different columns are explained m the Introduction 


1853 

Day 

Na 

Dist 

Pos 



EE Lut. 

Group 





0 

/ 

, 0 

J 

0 

/ 

0 

/ 




OOOI 

8971 

108 

41 

369 

I 

*93 

5 i 

+ 5 

12 

I 

*7 

3 = 5 ° 453 

2 

6970 

*94 

56 

*4 

44 

396 

37 

+ 4 - 

38 

I 



3 

1601 

33 

5 

338 

43 

350 36 | 

+ 11 

20 

2 

21 

334488 

4 

8609 

3°3 

36 

43 

3 i 

*58 

9 

+13 

6 

2 



5 

7678 

3°6 

I 

33 

5 o 

348 

38 

+13 

50 

2 


497 

6 

8498 

<$OI 

13 

43 

*9 

*57 

O 

+ 10 

58 

2 



7 

7844 

302 

59 

35 

43 

350 

14 

+ 11 

44 

2 

*3 

32G 47 a 

8 

6793 

1x8 

39 

3°4 

4 i 

131 

45 

- 5 

*5 

3 



9 

7501 

ii 5 

38 

398 

43 

i *5 

47 

- + 

37 

3 

*5 

3*8 55 * 

OOIO 

2341 

135 

20 

336 

57 

i 33 

57 

- 4 

58 

3 



X 

4335 

79 

40 

3*5 

54 

122 

54 

+ 13 

8 

4 

Deo i 

334 498 

2 

3*34 

361 

IO 

II 

58 

84 * 37 

- 7 

7 

5 



3 

3304 

*49 

S 3 

5 

33 

78 

12 

- 7 

10 

5 

2 

335 484 

4 

535 1 

373 

8 

*7 

17 

85 

57 

- 6 

37 

5 



5 

4*87 

368 

15 

20 

3 

78 

43 

- 6 

47 

5 



6 

9645 

120 

8 

383 

O 

340 

40 

— T 3 

57 

6 

8 

34 i 599 

7 

2806 

336 

19 

13 

17 

345 

13 

— 11 

58 

5 



8 

*3*7 

306 

43 

5 

13 

337 

9 

-13 

15 

6 



9 

3*73 

15* 

5 * 

349 

5 * 

331 

48 

-14 

13 

6 



0020 

9746 

93 

59 

385 

34 

*57 

20 

+ 9 

39 

7 

9 

34 * 49 1 

1 

434 ° 

*54 

16 

*5 

47 

345 

4 

— 12 

10 

6 



a 

2689 

353 

14 

i 7 

34 

336 

51 

- 9 

3(5 

6 



3 

8936 

89 

36 

300 

38 

*59 

45 

+ 11 

33 

7 



4 

9°59 

91 

4 * 

398 

38 

*57 

55 

+ 9 

39 

7 



5 

9354 

90 

33 

*94 

30 

*53 

37 

+ 11 

*5 

7 

13 

345 567 

<5 

4313 

70 

31 

344 

23 

360 

I 

+ XI 

40 

7 



7 

5027 

75 

31 

338 

30 

*53 

59 

+ 1 1 

*5 

7 

14 

347 49 * 

8 

2237 

351 

40 

12 

5 

360 

26 

+ 11 

8 

7 



9 

1939 

0 

5 

9 

55 

*58 

l6 

+ 9 

54 

7 



0030 

3334 

138 

37 

35 * 

*3 

240 

44 

— 13 

46 

8 



1 

5 976 

80 

56 

333 

5 

331 

26 

+ 10 

36 

9 
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ME OAKRINGTON’S OBSERVATIONS 



1864 
Jan 8 


31 

33 

33 

36 

38 

Job 3 


364517 


13496 

18506 

30576 


33567 


34508 


40460 


43496 


Dut. 

P 08 

Pi Node 

H Long 

H Lat 

Group 


0 

4 

0 

4 

0 

/ 

0 

/ 


5108 

3 01 

39 

38 

34 

358 

30 

+ 9 

55 

7 

3311 

17 

13 

8 

13 

337 

59 

+ 11 

31 

0 

3560 

43 

33 

I 

38 

221 

34 

+ IO 

58 

y 

9 

8767 

291 

34 

73 

4 

349 

33 

+11 

I 

7 

6737 

397 

39 

53 

13 

229 

41 

+ 11 

47 

9 

5609 

301 

J 5 

i 44 - 37 

221 

6 

+11 

31 

9 

5873 

395 

40 

47 

33 

333 

53 

+ 8 

53 

9 

3576 

J 3 

39 

*7 

43 

95 

54 

+ 13 

13 

11 

4736 

304 

I 

46 

37 

96 

33 

+ 11 

18 

11 

5668 

367 

38 

56 

35 

106 

30 

- 5 

40 

10 

5 X 98 

366 

12 

53 

IO 

103 

5 

- 6 

13 

10 

3456 

393 

15 

35 

35 

85 

30 

+ 3 

3 

13 

7636 

369 

9 

73 

48 

107 

41 

- 4 

55 

10 

6847 

366 

3 1 

66 

IO 

IOI 

3 

- 6 

38 

10 

6500 

394 

59 

61 

3 

95 

56 

+ 11 

40 

11 

8046 

103 

5 ° 

339 

54 

4 

47 

— IO 

*3 

13 

9385 

365 

40 

93 

19 

IOO 

IO 

- 7 

*5 

10 

399 ° 

ITO 

4 i 

2 

40 

9 

3 1 

— IO 

3 

13 

75 80 

105 

39 

336 

35 

343 

l6 

— 13 

7 

14 

9000 

357 

3 

97 

37 

35 ° 

34 

— II 

53 

14 

5644 

69 

46 

O 

50 

353 

57 

+ 7 

0 

!5 

6469 

73 

l6 

354 

3 i 

347 

38 

+ 6 

35 

15 

5890 

383 

41 

7 3 

44 

*55 

39 

+ 6 

6 

*5 

5 I 33 

389 

49 

66 

3 ° 

349 

15 

+ 8 

0 

15 

3455 

73 

2 

34 

39 

122 

9 

— I 

16 

16 

3457 

75 

8 

34 

3 i 

122 

I 

— I 

59 

16 

A O.A A 
T^TT 

94 - 5 ° 

39 

39 

117 

9 

- 9 

28 

17 

4404 

95 

2 

is 

38 

116 

8 

- 9 

43 

17 

1565 

387 

4 

54- 41 

133 

49 

— 1 

35 

16 

3431 

46 

6 

41 

43 

399 

45 

+ 4 

16 

19 

4430 

5 1 

5 8 

35 

II 

393 

14 

+ 5 

9 

19 

9631 

81 

58 

344- 

8 

343 

11 

- 6 

30 

30 

7816 

376 

47 

108 

57 

339 

39 

+ 11 

4 i 

18 

3377 

308 

39 

69 

5 

399 

37 

+ 4 . 36 

19 

3x66 

316 

34 

66 

54 

397 

36 

+ 4 

34 

I 9 

1897 

33 ® 

2 

63 47 

394 

J 9 

+ 4 

13 

19 

3060 

336 

28 

6 S 

46 

393 

18 

+ 5 

34 

19 

7387 

76 

31 

13 

9 

343 

4 i 

- 4 

33 

30 

7656 

78 

40 

IO 

43 

341 

14 

- 5 

5 ° 

30 

6399 

26 1 

14 

106 

3 

352 

9 

— 0 

33 

30 

5838 

363 

28 

IOI 

51 

347 

57 

— 0 

33 

30 

4974 

353 

33 

196 41 

343 

47 

- 6 

39 

30 

5 i 4 " 

264. 

IO 

97 

4 

343 

10 

— O 

33 

30 

3 76o 

93 

53 

45 

34 

191 

40 

-13 

37 

31 

4466 

95 

4 

4 i 

19 

187 

35 

-15 

8 

31 

9189 

355 

33 

*35 

19 

353 

33 

— O 

48 

30 

8168 

357 

47 

133 

IO 

340 

33 

— O 

17 

30 

1693 

307 

53 

75 

5 ° 

193 

3 

-*3 

3 » 

31 












OF SOLAIt SPOTS, 1854 


81 


1864 . 

Bay 

No 

Disfc. 

Pos 

Ft NckIo 

H Long 

n Lat 

Group 





0 

/ 

0 

/ 

0 / 

0 

/ 


Feb 13 


0085 1 

5510 

74 

32 

35 

22 

* 5 ® 35 

— 6 

9 

22 



6 

5891 

76 

48 

3® 

39 

149 5 ® 

- 7 

26 

22 

13 

43573 

7 

9435 

®54 

44 

140 

17 

242 14 

— 0 

37 

20 



8 

3023 

73 

45 

5® 

20 

i 54 *7 

— 6 

22 

22 



9 

3534 

70 

34 

49 

20 

151 I 7 

- 5 

34 

22 



OO9O 

3794 

75 

49 

47 

36 

x 49 33 

- 7 

x 9 

22 

14 

44485 

I 

0831 

63 

46 

66 

14 

i 55 x 4 

— 6 

2 

22 



3 

1351 

6 l 

15 

63 

17 

153 17 

- 5 

12 

22 



3 

1813 

78 

30 

60 

26 

149 36 

- 7 

4 * 

22 



4 

3631 

7 i 

35 

55 

40 

144 40 

— 6 

15 

22 



5 

3035 

74 

3 6 

53 

14 

142 14 

- 7 

3 

22 

16 

46 516 

6 

4036 

333 

5 

96 

43 

I 5 6 53 

- 5 

5 ° 

22 



7 

3846 

355 

38 

95 

3 ° 

155 4 1 

- 4 

56 

22 



8 

3309 

354 

J 9 

93 

15 

153 26 

- 5 

43 

22 



9 

3845 

349 

2 

89 

3 1 

149 43 

- 7 

34 

22 



OIOO 

3757 

m 

35 

88 

55 

149 6 

- 8 

37 

22 



X 

3740 

349 

54 

88 

58 

149 9 

- 7 

10 

22 



a 

3539 

343 

23 

88 

8 

148 19 

- 8 

5 ® 

22 

18 

48549 

3 

8058 

347 

35 

138 

55 

160 17 

- 7 

7 

22 



4 

5733 

345 

35 

117 

36 

148 48 

- 8 

®5 

22 

21 

51495 

5 

3335 

85 

5 

65 

22 

54 56 

_IO 

4 

»3 



5 

» 5 X ® 

83 

4 1 

63 

38 

53 *® 

- 9 

5 o 

33 

33 


7 










35 


8 










36 


9 










37 


oxxo 










38 


1 










Mar x 

59 5°9 

3 

9364 

363 

8 

I 5 I 

48 

37 4 ® 

+ 9 

59 

®4 



3 

9136 

36 3 

0 

149 

37 

35 31 

+ 11 

9 

34 

4 


4 










5 

6 


5 

5 










9 

67 574 

7 

3783 

33 

x 3 

78 

24 

199 54 

+ 8 

21 

35 



8 

3735 

37 

30 

77 

®3 

198 53 

+ -5 

4 1 

®5 

11 

69 500 

9 

3305 

391 

57 

109 

3 1 

303 43 

+ 6 

45 

®5 



0130 

3°48 , 

3 I 3 

43 

103 

53 

197 4 

4 - 9 

13 

®5 



I 

5788 

69 

10 

60 

40 

®54 5 T 

- 7 

36 

36 



3 

6377 

6 7 

58 

56 

36 

150 37 

- 6 

43 

36 



3 

6833 

6 7 

37 

53 

3 

147 13 

— 6 

10 

36 

13 

705x8 

4 

5133 

371 

9 

134 

54 

304 39 

+ 6 

30 

®5 



5 

4339 

384 

46 

117 

3 

196 48 

+ 9 

3 

®5 



6 

4361 

56 

3 

7 i 

17 

151 3 

- 6 

38 

36 

l 3 

7 1 533 

7 

6833 

363 

34 

139 

5 

304. 37 

■I - 6 

3 

®5 



8 

5990 

373 

3 

131 

3 

196 35 

+ 9 

25 

®5 



9 

0376 

80 

47 

96 

4 1 

162 3 

- 7 

30 

36 


538 

0130 

6004 

371 

40 

131 

14 

196 31 

+ 9 

16 

®5 



1 

3081 

6 , 

49 

86 

13 

15* ®9 

— 6 

33 

36 

17 

75 48 i 

3 

4443 

313 

3 ® 

113 

34 

1 31 45 

+ 17 

14 

37 



3 

3967 

313 

16 

XII 

16 

130 37 

4 - 14 

26 

37 



4 

4003 

318 

7 

109 

6 

118 37 

+ 15 

37 

37 



5 

4001 

333 

14 

103 

56 

113 17 

+ 16 

37 

®7 



5 

949 x 

56 

34 

3 1 

47 

41 8 

+ 5 

45 

39 



7 

9855 

54 - 

5 

®3 

37 

3 ® 58 

+ 9 

3 ° 

39 











mb oabrington’s obsebtations 


Mar 31 79 59 6 


80514 

84569 


38 

3 1 

Apiili 


*9 

May 3 


85 510 


89 556 
90587 

91 560 

94 550 


95 570 


97508 



no 555 
113459 

118540 
131 5 66 


i »3 536 
i*8 551 


139 56 * 


9849 

9187 

9666 

8135 

8933 

3 olcl 

4501 

785 i 

18x8 

3976 

6588 

6378 

4529 

4365 

8364 

7695 

3»77 

3566 

3656 
3863 
347o 
45*3 
*939 
6 108 
8109 
3398 
8431 
3683 
3780 
8634 

3°5* 

6063 

6536 
3064 
3465 
7465 
7934 
7640 
3413 
5 833 
6478 

CMjQit 

Jrnr 


Fob 

ITi Node 

H Long 


/ 

0 

t 

0 

J 

2/66 

10 

173 

34 

134- 33 

268 

46 

160 

43 

III 

44 

33 

54 

91 

17 

4* 

i5 

3° 

36 

83 

58 

33 

57 

9 

53 

96 

I 1 

33 

58 

*40 

54 

167 

57 

48 

34 

*39 

45 

1 164 

4 

44 

31 

*63 

18 

I 53 

54 

34 

41 

*39 

1 

175 

36 

43 

41 

358 

38 

166 

34 

33 

39 

57 

43 

37 

5 

306 

47 

55 

36 

5i 

33 

306 

38 

5i 

5* 

43 

46 

198 

51 

53 

*5 

65 

4 

305 

41 

5o 

O 

57 

O 

198 

17 

37 

38 

107 

5 

*05 

57 

39 

15 

99 

8 

198 

0 

35 

3 

74 

55 

173 

47 

337 

56 

141 

41 

305 

45 

4 

7 

^3 

*3 

197 

47 

*6 

39 

88 

37 

173 

1 

7* 

53 

83 

14 

167 

38 

364 

39 

149 

0 

305 

55 

353 

4 

115 

18 

173 

13 

35 

55 

73 

36 

130 

3 1 

368 

6 

170 

14 

336 

57 

*95 

33 

*38 

8 

194 

53 

301 

6 

I 35 

17 

194 

4 

394 

33 

*37 

37 

194 

33 

384 

54 

141 

5 

197 

50 

399 

15 

135 

3° 

193 

15 

364 

*5 

149 

1 

305 

46 

319 

47 

15* 

35 

34 

35 

43 

43 

101 

41 

333 

3* 

*33 

36 

193 

47 

34 

35 

319 

55 

*43 

3 

333 

41 

47 

5* 

89 

35 

308 

1 

16 

19 

133 

37 

309 

7 

19 

9 

133 

15 

307 

55 

41 

5 

9i 

44 

167 

34 

996 44 

160 

45 

308 

38 

37 

3i 

119 

34 

167 

17 

*83 

5 

188 

38 

165 

3 

346 40 

15* 

30 

138 

55 

5 

4i 

147 

39 

134 

4 

50 

37 

107 

54 

84 

39 

51 

46 

103 

3° 

80 

5 

53 

35 

105 

5i 

83 

35 

309 

43 

i 5 i 

47 

13+ 

1 

45 

II 

133 

9 

8+ 33 

47 

33 

117 

10 

79 

34 

76 

40 

85 

7 

47 

41 



— 7 38 
+ 8 39 

— 7 31 
+ 8 11 

+ 4 44 
+ 4 49 
+ 9 39 
+ 4 30 

+ 98 
+ 4 13 
+ 8 58 
+ 17 47 

+ 4 19 

+ 8 47 
+ 18 13 
-10 33 

+ 3 56 
+ 18 30 
+ 18 48 
+ 14 39 
+ K 56 
+ 11 36 
+ IO 36 

+ 9 4 

+10 45 

+ 3 49 

-11 44 
+ 8 34 
-11 44 
+ 88 
+ 13 34 
+ 13 39 
+ 13 13 
+ 19 IO 

+ 9 56 
+ 19 8 

+ 19 41 
+ 8 35 

+ 9 *3 
+ 10 38 
+ 10 35 
+ 8 30 
+ 9 14 
+ 10 33 
+ 10 31 












OF SOLAR SPOTS. 1854 


13 1 5H 


I 33 543 


135 6* 6 


136 54a 


i395 0 5 

530 

143 538 


147 555 
150 530 
1 ^ 1 tot 


*3 103598 

14 

i7 167 555 


o 


38 

178 5 10 


559 

39 

179 536 


o / 

3 43 

30 33 
78 6 
8 l 59 
379 36 
390 11 


Fr Node 

0 

/ 

I5 1 

8 

145 

8 

1X4 

13 

108 

8 

180 

33 


II Long 


143 14 


4366 384 40 
3585 308 1 6 


85 

33 

+ 

9 

37 

79 

33 

+ 10 

17 

48 

38 

— 

8 

46 

43 

33 

— 

13 

13 

86 

8 

+ 

9 

53 

79 

13 

+ 

9 

59 

48 

0 

— 

8 

13 

43 

9 

— 

10 

4 

86 

7 

+ 

8 

35 

48 

7 

— 

7 

47 

4i 

9 

— 

13 

7 

44 

54 

— 

IO 

37 

43 

43 

— 

10 

3 

41 

1 

— 

13 

13 


334 

59 

339 

3 1 

183 

4 

7 

177 

37 

173 

48 


86 39 
838 3° 


+ 10 33 


+ 10 33 


+ 10 13 


+ 10 8 
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MB Carrington’s observations 


1864 

Day 

No 

But 

Pos 

Ft Nodo 

H Long 

H Lat 

Group 

Juno 39 


0344 

5001 

0 / 

330 49 

0 

338 

3 3 

0 

301 

46 

0 

-14 

»5 

5 1 

3 ° 

18054a 

5 

7959 

2 77 31 

356 

6 

315 

13 

+ XO 

4 

50 



6 

6605 

34X 6 

241 

2 1 

300 

2,8 

-14 

37 

5 1 


572 

7 

8013 

277 59 

356 

37 

315 

2,0 

+ xo 

38 

50 



8 

6631 

241 57 

241 

43 

200 

36 

-13 

59 

5 1 

July 3 

18a 563 

9 

9 ID 5 

351 33 

369 

17 

199 

45 

-13 

4 i 

51 

4 

18451a 

0350 

2820 

320 28 

2x8 

33 

131 

II 

- 8 

54 

53 

l6 


I 










17 


% 










18 

198 367 

3 

8834 

77 44 

158 

54 

222 

2,1 

+ 17 

35 

55 

19 

199 322 

4 

3008 

258 15 

338 

30 

388 

14 

— O 

32 

54 



1 

6998 

74 - 43 

178 

39 

238 

33 

+ 17 

55 

55 



5 

7775 

76 56 

171 

31 


15 

+ 17 

37 

55 

30 

200563 

7 

4925 

67 43 

195 

45 


54 

+ 17 

5 ° 

55 



8 

54<>3 

7 i 37 

i 9 i 

3 ° 

336 

39 

+ 17 

17 

55 



,9 

6101 

74 47 

186 

37 


46 

+ 17 

17 

55 

31 

aoi 560 

0360 

3084 

50 42 

310 

41 

331 

4 i 

+ 17 

33 

55 



1 

3973 

64 58 

303 

4 

334 

4 

+ 16 

35 

55 


565 

3 

3063 

50 46 

310 

46 

33I 

4 i 

+ 17 

37 

55 



3 

3669 

59 34 

305 

53 

336 

48 

+ 17 

37 

55 

33 

aoa 530 

4 

3371 

5 31 

234 

57 

333 

19 

+ 18 

7 

55 



5 

2367 

28 30 

*19 

33 

336 

44 

+ 17 

4 i 

55 



6 

7545 

83 9 

175 

50 

183 

13 

+ 13 

39 

5 « 

*3 

303 516 

7 

3078 

334 31 

338 

13 

33I 

28 

+ 17 

58 

55 



8 

3534 

1^ 

333 

17 

226 

33 

+ 17 

37 

55 



9 

5886 


190 

10 

I83 

35 

+ 13 

49 

56 

24 

204 499 

0370 

4754 

300 35 

353 

31 

33I 

39 

+ 17 

5 ° 

55 



X 

3958 

3 11 59 

346 

28 

235 

46 

+ 17 

43 

55 

25 

205 515 

2 

6406 

399 17 

366 

4 

330 

58 

+ 17 

37 

55 



3 

5637 

301 19 

360 

6 

335 

0 

+ 17 

12 

55 

27 

307 615 

4 

9153 

395 55 

395 

58 

331 

4 

+ 17 

3 * 

55 

29 

209 565 

5 

9318 

1 14 45 

164 

43 

73 

9 

—11 

40 

57 



6 

9557 

hi 5 

159 

55 

67 

22 

- 8 

58 

57 

30 

310 518 

1 

83x4 

xi8 12 

178 

37 

73 

33 

—11 

3 ° 

57 



8 

8787 

113 54 

173 

35 

66 

3 i 

- 9 

7 

57 

Aug 1 

313496 

9 

5303 

133 17 

307 

2 

73 

54 

— 11 

13 

57 



0380 

5887 

135 56 

301 

30 

67 

23 

- 9 

35 

57 

3 

213 549 

1 

3703 

153 34 

22 X 

3 ° 

73 

36 

— 10 

57 

57 


558 

2 

3699 

153 5 ° 


54 

73 

43 

— 11 

14 

57 



8 

4x46 

141 44 

7 flO 

30 

67 

19 

- 9 

54 

57 

6 

3x7 587 

4 

6855 

359 47 

378 

46 

73 

36 

—10 

5<5 

57 



5 

6356 

358 41 

374 

14 

67 

54 

- 9 

53 

57 

7 

218517 

0 

8171 

365 31 

E £3 

3 

73 

3 i 

— 10 

4 » 

57 

8 

219 525 

7 

9189 

369 39 

305 

34 

71 

44 

— 10 

36 

57 



8 

9784 

98 33 


30 

288 

40 

+ 6 

33 

58 

10 

331 504 

9 

7873 

101 8 

ESI 

43 

288 

49 

+ 6 

33 

58 

11 

223 537 

0390 

6164 

X02 40 

305, 

39 

289 

6 

+ 6 

»5 

58 

13 

234 503 

1 

3073 

107 7 

»33 

43 

389 

17 

+ 6 

4 

58 


547 

2 

1963 

X07 31 

234 

24 

389 

30 

+ 6 

2 

58 

14 

235494 

3 

0222 

265 46 

347 

5 i 

389 

21 

+ 6 

9 

58 

16 

227 574 

4 

4784 

386 37 

377 

16 

289 

16 

+ 5 

48 

58 

18 

3396x3 

5 

8340 

289 41 

306 

15 

289 

30 

+ 5 

5 o 

58 

19 

230470 

6 

9x88 

390 58 

318 

35 

289 

30 

+ 5 

5 ° 

58 






















OF SOLAS, SPOTS, 1854 


35 




No 

Diet 





Gioup 

Allg 30 

331 503 

0397 

9846 

0 

292 

33 

333 ° 

44 


H 

4 - 

RS 

49 

58 

22 


8 











34 


9 












35 

336 508 

O3OO 

9399 

123 

2 

189 

34 

74 

4 i 

— 

IO 

14 

59 

26 

337 535 

I 

8445 

136 

44 

303 

»3 

74 

5 

— 

10 

20 

59 

37 

338 564 

2 

7033 

132 

9 

318 

10 

74 

*7 

— 

10 

3 

59 



3 

6796 

104 

37 


18 

72 

35 

+ 

8 

48 

60 

38 


4 

7039 

106 

32 

314 

29 

70 

3*5 

+ 

7 

2 5 

60 

339 538 

5 

5481 

141 

34 

331 

5 15 

74 - 

22 

— 

10 

13 

59 



6 

4894 

107 

13 

230 

5 * 

73 

*7 

+ 

7 

38 

60 


340 536 

7 

53 I 3 

107 

38 

338 

3 

70 

39 

+ 

7 

37 

60 

39 

8 

3913 

159 

58 

346 

19 

74 

36 

— 

IO 

23 

59 



9 

3290 

109 

x 7 

241 

58 

70 

15 

+ 

7 

5 

60 

3 ° 

341 533 

0310 

3031 

195 

9 

360 

39 

74 

38 

— 

IO 

33 

59 

3 * 

343 546 

I 

361 X 

235 

23 

275 

6 

74 

44 

— 

IO 

19 

59 

Sepi i 

343 5*7 

2 

5033 

356 

34 

388 

54 

74 

45 

— 

IO 

8 

59 


346 535 

3 

8303 

xo8 

5 * 

307 

52 

353 

43 

+ 

6 

0 

i 61 

4 

4 

3870 

Ir 5 

8 

350 

35 

353 

37 

+ 

5 

58 

61 



5 

9785 

107 

44 

188 

40 

291 

53 

+ 

5 

39 

*3 

6 

348 5x9 

§ 

7685 

107 

3 

3x8 

Si 

393 

36 

+ 

8 

45 

63 



7 

7957 

no 

3 1 

216 

II 

291 

6 

4 - 

5 

54 

6 3 

7 

349 5 T 3 

8 

3919 

108 

35 

233 

33 

294 

22 

4 - 

8 

18 

6 3 

8 

350 5 5 3 

9 

6392 

III 

43 

230 

II 

291 

0 

4 - 

6 

8 

63 

0320 

3831 

109 

3 

348 

30 

394 

35 

+ 

8 

6 

63 



I 

4614 

116 

5 o 

243 

40 

389 

35 

+ 

4 

34 

63 



3 

7380 

130 

25 

335 

57 

371 

53 

— 

7 

45 

64 

10 

353 531 

3 

0131 

244 

43 

273 

38 

291 

38 

4 - 

6 

36 

63 



4 

3881 

156 

33 

356 

36 

374 

36 

— 

8, 

3 ° 

64 



5 

4517 

146 

7 

350 

33 

368 

33 

— 

7 

3 ° 

64 


54 ° 

6 

0707 

3°3 

23 

375 

59 

394 

5 X 

+ 

7 

5 X 

6 3 



7 

3897 

156 

53 

356 

37 

374 

19 

*— 

8 

39 

64 



8 

48x0 

147 

11 

349* 

14 

357 

6 

— 

8 

5 6 

64 

II 

353 5°5 

9 

6347 

300 

5 

3x3 

47 

316 

58 

+ 

9 

41 

63 



033 ° 

5937 

295 

38 

3x0 

34 


35 

+ 

7 

1 

63 



1 

2579 

294 

16 

388 

55 

393 

6 

+ 

7 

6 

63 



3 

3039 

391 

47 

385 

43 

389 

54 

+ 

6 

39 

63 



3 

3791 

193 

34 

370 

53 

2 75 

3 

— 

8 

4 * 

64 



4 

3010 

170 

18 

364 

34 

368 

35 

— 

7 

38 

64 



5 

3485 

167 

4 

361 

53 

266 

3 


9 

13 

64 

13 

354 505 

5 

8044 

3 °° 

3 

338 

48 

318 

48 

+ 

9 

] 9 

63 



7 

7636 

396 

35 

334 

53 

3*4 

53 

+ 

6 

48 

63 



8 

3257 

236 

3 ° 

385 

9 

375 

9 


8 

48 

64 


516 

9 

3605 

317 

29 

378 

39 

368 

39 

— 

7 

38 

64 


° 34 o 

8045 

299 

47 

338 

49 

318 

40 

+ 

9 

6 

63 



1 

4761 

295 

39 

3°3 

37 

293 

18 

+ 

7 

13 

63 



3 

3340 

2 37 

4 

385 

15 

375 

6 

— 

8 

37 

64 



3 

2795 

310 

14 

376 

45 

266 

3 <* 

— 

8 

55 

64 


357 479 

4 


398 

7 

343 

50 

391 

39 

+ 

6 

36 

63 



5 

7844 

2 77 

23 

337 

1 

274 

5 ° 

— 

8 

33 

64 



5 

7136 

374 

23 

330 

36 

368 

*5 

— 

8 

48 

64 

31 


7 









33 


8 












35 

367 483 

9 


130 

54 

239 

33 

45 

17 

— 

7 

11 

65 


F 2 













86 


MB OABEINGrON’S OBSEBVATIO>S 


1864 

Day 

No 

Diflt 

Pos 

Pi Node 

H Long 

H Lat | 

Group 





0 

/ 

0 

J 

0 

/ 

0 

/ 


Sept 35 


0350 

8100 

137 

4 * 

*35 

9 

41 

4 

- 5 

37 

65 

36 

368544 

I 

5457 

133 

5 

* 5 ° 

37 

41 

*9 

- 5 

45 

65 



4 

9419 

106 

30 

317 

45 

8 

37 

+10 

57 

66 

37 

369 538 

3 

8449 

107 

44 

* 3 J 

4 i 

8 

*7 

+10 

45 

66 

38 

370559 

4 

6990 

107 

5* 

346 

14 

8 

39 

+ 10 

44 

66 



5 

9913 

108 

4 * 

307 

43 

330 

O 

+ 8 

0 

67 

39 

m 554 

6 

5191 

107 

14 

360 

*6 

8 

3 * 

+ IO 

13 

66 



7 

93*3 


17 

444 

33 

330 

43 

+ 7 

43 

67 

3 ° 

373 563 

8 

3117 

103 

18 

1 374 

48 

8 

40 

+ 10 

14 

66 



9 

8*33 




4 

33 ° 

54 

+ 7 

56 

67 

Oot 1 

*73 5*4 

O36O 

1097 

80 

38 

388 

*9 

8 

43 

+ 10 

11 

66 



I 

6735 

114 

IO 

351 

15 

33 i 

*9 

+ 7 

3 i 

67 



4 

3731 

79 

58 

380 

*9 

O 

43 

+ 15 

38 

66 

4 

374 5 1 * 

3 

1557 

33* 

59 

303 

44 

8 

57 

4-10 

38 

55 



4 

48*5 

114 

19 

*65 43 

33 i 

5 <S 

+ 7 

34 

67 



5 

1645 

* 4 - *3 

*94 

57 

I 

10 

+ I 5 

56 

66 

19 


6 











40 


7 






4 





31 


8 











33 


9 











34 

396473 

0370 

4048 

146 

16 

396 

O 

50 

43 

- 7 

13 

68 

35 


I 











3 1 

303476 

4 

8331 

108 

10 

368 

9 

*83 

3 1 

+ 7 

48 

69 

Nov 1 

304513 

3 

6651 

107 

39 

383 

54 

*83 

35 

+ 7 

47 

69 

3 

306 493 

4 

3711 

98 

*7 

3 11 

16 

*83 

5 * 

+ 8 

4 

69 

6 

309530 

j 

4331 

306 

1 6 

354 

41 

384. 

40 

+ 8 

45 

69 

9 

313478 

6 

9033 

301 

*5 

37 

O 

*84 

40 

+ 9 

6 

69 

u 

314553 

7 

8593 

98 

30 

*75 

4 * 

133 

57 

+ 13 

30 

7 ° 



8 

9360 

98 

45 

366 

54 

i *5 

9 

+ 14 

5 

7 o 

15 

318 533 

9 

3144 

48 

3 

33 * 

5* 

*34 

40 

+ 13 

37 

7 ° 



0380 

3388 

74 - 

50 

33* 

48 

134 

3 6 

+ 13 

46 

70 

33 

3*5488 

1 

8133 

374. 

1 

38 

*5 

101 

34 

— 11 

13 

7 i 



3 

7306 

373 

5* 

39 

59 

93 

8 

— 10 

*3 

7 i 

33 

336463 

3 

931 T 

*75 

18 

5 * 

44 

101 

44 

— 11 

47 

7 i 



4 

8498 

*75 

40 

43 

*9 

93 

49 

— 10 

16 

7 i 



5 

4853 

133 

58 

3*0 

4 

9 

*4 

— 10 

19 

7 * 



6 

6138 

136 

45 

310 

19 

359 

39 

- 9 

37 

7 * 



7 

8136 

9 4 

39 

*93 

4 

34 * 

*4 

+ 14 

15 

73 

37 

330*494 

8 

4949 

464. 10 

17 

55 

10 

4 

—10 

13 

73 



9 

3704 

*55 

14 

9 

1 

1 

10 

— 10 

13 

7 * 



0390 

3337 

10 

4 

35 0 

5 * 

343 

1 

+ 14 

3 

73 

39 

33*505 

1 

8475 

373 

48 

49 

40 

13 

57 

— 11 

14 

7 * 



3 

79*3 

*73 

4 

43 

49 

7 

*6 

— 10 

10 

7 * 



3 

7*35 

373 

48 

37 

43 

1 

19 

- 9 

34 

7 * 



4 

6013 

307 

57 

37 

35 

35 i 

13 

+ I 3 

17 

73 



5 

4989 

313 

37 

19 

43 

343 

30 

+ 13 

49 

73 



6 

3606 

330 48 

10 

18 

333 

55 

+ 1* 

39 

73 

30 

333485 

7 

9503 

*74 

54 

64 - 39 

14 

33 

— 10 

36 

7 * 



8 

8590 

374. 56 

5 i 

54 

1 

37 

- 9 

31 

73 



9 

7959 

300 

I 

45 

*3 

355 

6 

+ 11 

18 

73 

Deo 4 


0400 

1 

6680 

305 

59 

33 

44 

343 

*5 

+ 13 

33 

73 















OF SOLAR SPOTS, 1865 


87 


1854 

Day 

No 

Diet 

n 



H Lat 

Group 





0 

/ 

0 

/ 

0 


0 

/ 


Deo 12 

345 53 ° 

0403 

3247 

52 

30 

353 

6 

* 3 * 

5 8 

+13 

56 




4 

6163 

131 

0 

339 

22 

108 

14 

— 15 

30 




5 

7412 

151 

40 

3 i 9 

45 

98 

37 

-15 

55 




6 

72x5 

n 6 

37 

330 

38 

99 

3 ° 

— II 

56 

75 

1 6 

349 5*5 

7 

6723 

300 

58 

49 

33 

I 3 I 

53 

+13 

14 

74 



8 

3305 

248 

26 

26 

33 

108 

43 

— IO 

57 

75 



9 

3744 

515 

2 % 

1 6 

5 

98 

55 

-15 

47 

75 

37 


0410 











38 


I 











Jan 3 


3 











1855 5 


3 











10 

9 515 

4 

8497 

254. 

10 

93 

3 

180 

47 

-13 

39 

76 



5 

8x84 

253 

7 

89 

39 

T 77 

33 

-14 

7 

76 



6 

3303 

338 

55 

41 

3 

138 

47 

+ X 3 

29 

77 

11 

10 519 

7 

5509 

393 

18 

66 

5 

139 

34 

+ IO 

34 

77 



8 

5087 

394. 

34 

63 

II 

136 40 

+ 9 

47 

77 



9 

9407 

93 

i 5 

335 

48 

39 

17 

- 7 

17 

7 9 

13 

13508 

0430 

7370 

93 

26 

351 

30 

36 

47 

- 8 

55 

79 



I 

8056 

94 

43 

344 

26 

29 

43 

- 9 

34 

7 9 

14 

13 552 


7309 

359 

43 

85 

1 6 

115 

44 

- 7 

33 

78 



3 


$60 

4 i 

8 l 

4* 

115 

9 

- 6 

39 

78 



4 

5441 

92 

58 

6 

18 

36 46 

- 7 

48 

79 



5 

6341 

95 

18 

359 

59 

30 

37 

- 9 

39 

79 

17 

16570 

6 

1394 

343 

19 

49 

15 

36 

53 

- 7 

35 

79 



7 

0767 

T87 

X5 

43 

X3 

3° 

53 

- 9 

5 

79 

18 

17 493 

8 

3330 

355 

36 

65 

25 

36 

59 

- 7 

50 

79 



9 

3398 

345 

5 

56 

24 

3° 

58 

- 9 

10 

79 



0430 

9740 

74 - 

11 

337 

36 

302 

0 

+ 8 

7 

80 

31 

30 567 

1 

8633 

3 56 

34 

105 

59 

36 

57 

- 7 

36 

79 



3 

6x07 

61 

40 

11 

11 

305 

9 

+ 8 

10 

80 

23 

33607 

3 

2591 

30 

45 

4i 

3 

303 

4 

+ 7 

40 

80 



4 

3833 

81 

19 

31 

55 

393 

57 

- 5 

7 

8 l 

37 


5 











39 


6 











3 ° 


7 











Fell 10 

40552 

8 

5^58 

79 

6 

33 

4 

39 

33 

- 8 

14 

85 

13 

43 490 

9 

0784 

69 

17 

64 

6 

44 

6 

— 6 

20 

85 



0440 

1617 

82 

18 

59 

31 

39 

51 

- 8 

I 

85 

14 

44542 

1 

2997 

347 

14 

88 

8 

39 

5 

- 8 

6 

85 

15 

45 512 

3 

5003 

347 

44 

101 

47 

38 

55 

- 8 

13 

85 

16 

46466 

3 

7191 

347 

33 

118 

49 

43 

35 

- 8 

0 

85 



4 

6738 

346 

57 

115 

11 

38 

47 

- 8 

3° 

85 



5 

67 77 

351 

9 

X15 

33 

38 

58 

- 5 

40 

85 

17 

47 55 ° 

6 

8469 

349 

1 

131 

46 

40 

0 

— 6 

2 

85 



7 

8357 

346 

7 

130 

44 

38 

58 

- 8 

33 

85 

18 

48524 

8 

9344 

344 * 58 

144 

18 

38 

43 

- 8 

29 

85 

30 


9 











31 


0450 











34 

54508 

X 

9373 

SO 

6 

14. 

10 

183 43 

+ 6 

2 

83 

Mar 1 

59 5 6 5 

3 

4588 

26 

34 

65 

35 

163 

33 

+ 11 

0 

84 



3 

3654 

*3 

55 

70 

49 

168 

37 

+ 7 

59 

84 

3 

61 552 

4 

3270 

333 

51 

93 

58 

162 

35 

+ 11 

9 

84 



5 

335 » 

399 

46 

99 

54 

169 31 

+ 8 

14 

84 











38 


mr oarrington’s observations 


1866 

Day 

Na 

Mar 4 

62 587 

0436 

7 

8 

5 

S3 528 

3 

0460 

1 

6 

S4519 

2 

3 

4 

5 

6 

1 

63490 

7 

8 

9 

0470 


7 ° S 3 1 

1 

*3 

715*8 

2 

x6 

745 °° 

3 

I 9 


4 

20 


3 

26 

84465 

6 

07 

83610 

7 

09 


8 

3 ° 

88 664 

9 


* 

1480 

5 , 3 i 


1 

April 2 

9 IS 3 S 

2 

3 

4 


4 

5 

94534 

5 

8 


6 

xo 


7 

11 


8 

12 


9 

14 


0490 

IS 


1 

16 

• 

2 

17 


3 

18 


4 

19 1 

xo8 622 

5 

20 

109 512 

6 

21 


7 

22 


8 

33 


9 

24 


0300 

06 

1x5506 

X 

07 

116650 

2 

28 

1x7 507 

3 

4 

„ 30 


3 

May 2 

I 2 X 514 

6 


7 

8 


Diflt 

Pos 

Er Node 


0 

/ 

0 

/ 

4435 

291 

45 

107 

44 

51S3 

276 

45 

115 

56 

8442 

78 

59 

3 ° 

53 

5850 

274 

5 ° 

121 

3 * 

6130 

270 

37 

124 

29 

7105 

79 

4 

44 

37 

7418 

267 

3 i 

135 

3 6 

7978 

262 

5 * 

141 

3 * 

5 43 ^ 

80 

21 

58 

8 

3939 

81 

12 

54 

4 * 

9791 

74 

59 

11 

58 

8649 

262 

49 

149 

15 

9339 

258 

55 

157 

34 

3554 

84 

6 

7 1 

37 

9117 

P 

33 

*5 

40 

0392 

160 

17 

97 

7 

2330 

335 

9 

hi 

19 

7973 

339 

12 

i 54 

7 

3882 

43 

30 

77 

3 <S 

3937 

28 

4 

93 

35 

3539 

308 

38 

123. 

5 i 

33^9 

310 40 

120 

5 * 

6363 

345 

42 

157 

19 

7660 

266 

I 

164. 18 

9065 

75 4 <S 

55 

21 

6804 

263 

35 

175 

3 

8114 

*59 

13 

187 

53 

7765 

70 

12 

90 

25 

5703 

70 

*9 

107 

47 

3183 

74 

14 

124 

57 

3848 

73 

9 

120 

49 

2193 

353 

16 

143 

37 

2632 

8 

34 

139 

0 

8643 

53 

IS 

89 

0 


H Long 

H Lflt 

Group 

, 0 

/ 

0 

/ 


162 

40 

+11 

7 

84 

170 

5 * 

+ 8 

10 

84 

85 

49 

-13 

28 

85 

163 

7 

+ 9 

*9 

84 

160 

4 

+ 7 

57 

84 

86 

2 

-13 

17 

85 

163 

8 

+ 9 

54 

84 

169 

4 

+ 7 

59 

84 

85 

40 

-13 

11 

85 

82 

14 

-14 

5 

85 

39 

30 

- 9 

9 

86 

163 

1 

+ 9 

53 

84 

171 

20 

+ 8 

11 

84 

85 

*3 

—12 

44 

85 

39 

26 

- 9 

0 

86 

39 

22 

- 9 

21 

86 

39 

26 

- 9 

21 

86 

40 

4 

- 9 

4 

86 

182 

13 

+ 6 

53 

87 

181 

48 

+ 6 

58 

87 

158 

54 

+ 12 

7 

88 

165 

55 

+ 12 

14 

88 

161 

39 

“ 3 

37 

89 

168 

38 

+ 12 

34 

88 

17 

8 

-13 

35 

90 


297 0 

+ 99 

91 

*97 13 

f 

i 

+ 9 0 

91 

114 45 

” i 53 

92 

ii 5 5 * 

- 5 38 

93 

120 53 

- 6 54 

92 

1 16 45 

- 6 35 

9 * 

82 32 

+ 8 9 

93 

78 5 

+ 8 54 

93 

*8 5 

+ 9 46 

95 
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OP SOLAR SPOTS; 1855 


1855 

Day 

No 

Dist 

Poa 

Pr Node. 

II Long 

H Lat 

Group 

May 3 

122 504 

0509 

2646 

0 

391 

59 

0 

158 

49 

0 

83 

53 

+ 

0 

7 

/ 

9 

93 



0510 

2453 

330 

5 

153 

6 

77 

9 

+ 

9 

47 

93 



I 

2168 

10 

II 

141 

11 

65 

14 

+ 

6 

33 

94 



3 

7338 

49 

43 

103 

51 

37 

54 

+ 

9 

18 

95 

5 

124506 

3 

6449 

261 

3 

188 

53 

85 

31 

+ 

6 

3 7 

93 



4 

6402 

263 

53 

188 

3 

84 

42 

+ 

8 

7 

93 


515 

5 

5590 

271 

43 

180 

57 

77 

29 

+ IO 

37 

93 



6 

3738 

279 

37 

168 

3° 

65 

3 

+ 

8 

15 

94 

8 


7 

8 

3433 

287 

3° 

165 

17 

61 

49 

+ 

9 

29 

94 

9 


9 












13 


0520 












30 

*39 53 1 

I 

7671 

355 

49 

314 

II 

357 

43 

+ 

3 

51 

96 

24 


3 












25 


3 












36 


4 












27 


5 












29 


6 












30 


7 












Juno 3 


8 












4 


9 












5 


°53° 












6 


I 












1 


3 












9 

159 578 

3 

5727 

69 

34 

149 

3 

268 

13 

+ 

5 

7 

97 



4 

6416 

71 

46 

143 

57 

263 

8 

+ 

4 

ESI 

97 

10 

160544 

5 

3627 


5 

163 

48 

3(59 

17 

+ 

5 

13 

97 



6 

4280 

74 

59 

159 

17 

264 

46 

+ 

I 

51 

97 

11 

161 517 

7 

1395 

4? 

45 

178 

41 

270 

21 

+ 

4 

EEI 

97 



8 

1752 

6 5 

39 

175 

36 

267 

16 

+ 

3 

54 

97 



9 

2197 

69 48 

172 

55 

264 

35 

+ 

3 

34 

91 

14 

164575 

0540 

5542 

266 

40 

221 

40 

269 

58 

+ 

4 

38 

91 



1 

4858 

268 

30 

217 

1 

265 

19 

4 - 

5 

I 

91 

16 

166 568 

2 

8713 

264 

53 

350 

35 

270 

37 

+ 

4 

17 

91 



3 

8169 

366 

0 

344. 

43 

264. 

45 

+ 

5 

4 

91 

17 


4 


4 










19 


5 









* * 



20 


6 



i 









21 


7 












22 


8 












24 


9 












25 


0550 












25 


1 












27 


2 












28 


3 












29 


4 


d 










„ , 3 ° 


5 












July 1 


6 












2 


7 












3 


8 












4 


9 












5 


0560 


d 










6 


1 


- 


1 
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MB oabbington’s obsebvations 


Day I No 


July 7 
8 

10 

ia 

13 

14 

x 5 

10 

18 

ao 

ai 

*3 

H 

35 

a7 

a9 

a 3 ° 

Aug i 

a 

3 

4 


304684 


4 315587 

5 3*6 534 

6 317 645 

7 **8 549 

8 319 584 

9 330559 

10 

11 
13 

*3 334536 


*5 

16 

17 

18 
*9 

31 

33 

33 

34 

H 

36 

38 

39 

3° 

3 1 

Sept 1 
3 



H. Long 

H Lat 

0 / 

0 / 

» 

39 43 

— 5 54 

383 30 

+ 5 ° 

379. 54 

+ 4 46 

384* 4^ 

+ 5 3 1 

380 33 

+ 4 18 

385 34 

4“ 6 3 

379 55 

4- 4 46 

386 38 

+ 6 5 

379 39 

+ 4* 54 

386 33 

4- 6 30 

379 18 

4- 5 10 

386 34 

+ <5 34 

143 43 

4-80 

r f 

r 

p 

e 










OF SOLAR SPOTSj 1865 


Sept 4 
5 

6 


1 

1 

a 

I?i Node 

H Long 

H Tut 

Group 


O / O / O' o / 


26 1 4H3 


32*19 <535 30 393 48 4 6 31 +13 30 


34 

35 

36 

Oct T 


274516 
376 492 


358 43 
356 5 

380 1 

376 5 

187 44 


8X3 55 
510 56 
344 23 
857 46 
390 20 


241 46 

359 *7 

345 12 

33B 35 
191 9 


7 46 

7 i8 

8 8 

9 6 

ix 26 


24 

27 

38 

Nov 1 

4 

5 

6 

9 

H 

15 

16 
33 

a 3 

26 

27 


385 49T 


289 543 

290 495 

292575 


296 565 

299 54 1 

8 00 539 

304 506 


147 42 
1 41 46 


240 46 
234 44 
263 49 
378 46 
276 33 
349 7 

278 23 
376 28 
3x9 7 

109 23 

IO3 30 

37 33 
300 10 


385 

33 

58 

33 

280 

53 

54 

4 

331 

1 

36 

44 

318 

30 

34 

*3 

335 

37 

37 

49 

6 

1 

38 

44 

X 

18 

34 

X 


3*3 8 

5 59 
1 3 6 
313 17 
262 37 
305 50 
330 9 

*6 55 


345 5 1 
38 33 
34 o 
345 4* 
338 45 
239 43 

239 53 

240 3<3 


— XI 22 

— II T8 

— II 7 

— II 6 

-II 43 

+ <5 33 

— 11 36 

-11 50 

+ 5 4^ 

+ 8 o 

+ 7 M 
+ 7 4 
+ 7 ° 
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MB CARRIIvGTON’S OBSERYATIO Ji 8 



Nov 30 333 487 

Deo * 3355*7 

3 33 6 49° 


33 

84 

*5 

»7 

88 

89 

3° 

T 31 

Jon 2 

18 56 6 

7 

10 


353 5 IG 


O I 

898 87 
«95 *1 
*87 54 
290 10 
*85 48 
289 5 


264 *7 

5695 360 59 
*493 48 3 6 



O / 

+ 3 6 

+ 3 4* 

+ 2 8 

+ 3 37 

+ o 40 

+ 3 *9 


50 36 298 48 — 9 3a 

47 4 895 * 6 —10 51 

4 2 253 34 + 9 10 


13 

14 

15 
*3 
*5 
*7 
28 

39 

3 ?eb 3 
5 
9 


39 5*<S 


8183 I 870 30 117 88 8 6 + 8 51 

272 18 113 25 358 9 +9 15 


a 

Max *5 


53 557 


*63 *5 145 5 19° 48 +9 3* 

*65 54 138 33 184 16 +XO 32 












43 


OP SOLAR SPOTS, 1850 


No 

Diet 

Pos 

Fr Node 

H Long 

H Lat 

Gioup 

0731 

2 

3 

4 

5 

6 

7 

8 

9 

° 73 ° 

X 

2 

3 

4 

5 

6 

7 

8 

9 

0740 


0 / 

0 / 

0 / 

' 0 


I 

8843 

73 39 

<4 5 

163 55 

— II 31 

”3 

% 

9403 

71 39 

5 « 3 

154 55 

- 9 37 

H 3 

3 

3036 

2x9 11 

148 39 

164 0 

—13 33 

IJ 3 

4 

2829 

315 2 3 

I47 2 

163 23 

-is S3 

113 

5 

5100 

238 36 

163 26 

163 54 

— 12 19 

113 

6 

<5910 

331 23 

'77 48 

164 3 

-13 30 

IJ 3 

1 

8500 

333 53 

*93 44 

163 57 

— 12 19 

n 3 

8 

55 46 

46 29 

103 32 

73 45 

+ 5 

114 

9 

9374 

333 2 

206 14 

163 48 

— 12 19 

n 3 

0750 

3514 

34 57 

118 29 

7 <* 3 

+ 5 10 

1 14 

1 

4353 

36 59 

114 4 

71 38 

+ 6 38 

X14 

2 

3 

4 

7 

8 

,9 

0760 

1 

2 

3 

4 

5 

6 

7 

8 

9 

0770 

1 

2 

3 

1832 

351 54 

I 34 7 

77 38 

+ 5 9 

"4 
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mr Carrington's observations 



*4 

*5 

36 

37 

38 

s 9 

3 ° 

July 1 

3 

3 

4 

5 

6 

9 

10 

*5 

16 

17 

19 

31 

33 

33 

34 

a 5 


a °3 535 
304500 
*05573 
306470 


















OF SOLAR SPOTS, 1850 


45 


186b 

Day 

No 

Dist 

Pos 

Tr Node 

II Long 

II Lnt 

Group 





0 


0 

/ 

0 

/ 

0 



July 26 

207 510 

0827 

4368 

93 

34 

202 

59 

224 

CC 

VO 

+ 7 

*3 

121 

28 

209 593 

8 

0445 

333 

4 

333 

43 

335 

9 

+ 7 

*9 

121 

»9 

210478 

9 

2406 

286 

55 

345 

35 

335 

28 

+ 7 

7 

X2I 

3° 

21 1 501 

O83O 

4576 

283 

53 

359 

5 6 

335 

*9 

+ 6 

39 

I2T 

. 3i 

212509 

I 

6430 

283 

34 

373 

43 

224 

48 

+ 6 

4 

123 

Aug i 


3 











3 


3 











3 

315535 

4 

56 *5 

5* 

28 

313 

3 

120 

12 

+ 3* 

4 

122 

4 


5 











3 


6 











6 


7 











7 


8 











9 


9 











IO 


0840 











IT 


I 











13 


3 











13 


3 











14 


4 











15 


5 











l6 

228 505 

6 

9556 

117 

30 

177 

46 

261 

57 

- 8 

I 

123 

*7 

229 599 

7 

8473 

130 

44 

194 

8 

262 

48 

- 7 

46 

123 

31 

233565 

8 

2592 

185 

38 

250 

40 

363 

5 

- 7 

43 

133 

33 

234 507 

9 

3963 

2}i 

31 

264 

7 

363 

10 

- 7 

33 

1 23 

23 

335 513 

0850 

4518 

357 

1 

278 

30 

363 

18 

- 7 

22 

*33 

36 

3385*3 

X 

yO^O 

278 

9 

321 

54 

364 

8 

- 7 

34 

123 



2 

7979 

273 

25 

3°9 

18 

2$I 

33 

- 8 

33 

12} 

27 

339 554 

3 

9714 

281 

*4 

334 

43 

262 

10 

— 6 

50 

12} 



4 

9078 

278 

35 

333 

18 

350 

46 

- 7 

20 

12} 

28 


3 











30 

242 521 

5 

8989 

*44 

0 

206 

16 

9* 

38 

-33 

33 

124 

31 

243 505 

7 

8005 

150 

55 

220 

46 

93 

*3 

-35 

35 

124 



8 

8594 

146 

29 

212 

55 

84 

23 

-25 

31 

124 

Sept x 

244 580 

9 

6864 

159 

36 

334 

35 

90 

45 

-34 

33 

I24 



0860 

7535 

*54 

34 

227 

26 

83 

36 

-25 

16 

124 

2 

345 5*3 

1 

5893 

*74 

57 

248 

43 

9* 

38 

-24 

49 

124 



2 

6197 

168 

47 

243 

5« 

86 

54 

-24 

38 

124 

3 

246 512 

3 

5414 

196 

21 

263 

16 

92 

2 

-25 

*9 

124 



4 

5435 

187 

*5 

357 

55 

86 

4* 

-34 

3* 

124 

4 

347 5° 3 

5 

55 6 5 

217 

49 

277 

4 

9* 

47 

-35 

12 

124 



6 

5300 

209 

1 

271 

33 

86 

*5 

-34 

28 

124 

5 

348 5*4 

7 

6364 

335 

53 

291 

20 

9* 

43 

—23 

21 

124 



8 

5859 

229 

24 

285 

39 

85 

53 

-34 

30 

I24 

6 

349 543 

9 

7457 

248 

*5 

3°5 

40 

9* 

37 

-35 

36 

124 



0870 

6930 

246 

14 

300 

58 

86 

45 

~»3 

56 

124 

7 

« 

350 5*5 

1 

9, 

7974 

355 

11 

3*4 

3 

86 

3 

-33 

57 

124 

O 

11 

354 530 

A 

3 

6154 

67 

33 

244 

T 

*3 

3*9 

24 

+ 32 

3* 

125 



4 

6379 

70 

10 

241 

38 

316 

39 

+ 33 

0 

125 

13 

256 612 

5 

4220 

30 

*4 

373 

34 

3*8 

54 

+ 3* 

48 

125 



6 

4348 

37 

3 

269 

5* 

3*5 

21 

+ 32 

1 

125 

14 

257 506 

7 

435* 

7 

33 

385 

43 

318 

33 

+ 3* 

34 

125 



8 

429* 

*5 

16 

281 

49 

3*4 

39 

+ 33 

3 

125 

15 


9 
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MR OAKBUSGrON , S OBSEBVA1ICHSS 


Bept I 6 

18 

19 

30 

31 

23 

35 

36 
39 

„ 30 
Ocb I 

3 

7 

30 

31 

36 

37 

39 

3 ° 
Nor x 

3 

4 

§ 

9 

10 

11 

13 

13 

14 

15 


361 563 
363 483 


300465 

303 543 
3°3 67 ° 
3°5 535 
3°7 542 
308 51 1 


39 

^ 30 

Deo I 

3 

4 
7 

11 

13 


319 509 
330506 

322 533 

323 5 IX 

328 53 1 
339487 
33 ° 549 
33 1 5 oo 

333 5°4 

334 485 

335 493 


315 39 389 
311 1 386 



309 47 
353 31 
369 50 
397 40 
3»4 5 1 

5488 | 330 34 I 338 6 



333 33 
318 35 
336 33 

33 ° 5 1 
6 43 

359 34 
13 15 

49 5 i 
60 18 
377 33 
359 S® 
391 18 
330 31 
333 x 7 
347 i 


H Long 

H Lat 

0 / 

0 / 

C* 

M 

— 37 13 

351 17 

-26 59 

348 39 

— 38 33 

94 23 

-35 54 

93 X(S 

— 31 39 

6 33 

— 37 II 

9 i 

—37 33 

9 *4 

-37 55 

7 56 

-*7 5 X 

7 37 

-27 5i 

*95 53 

—33 18 

1 91 56 

-34 20 

*95 34 

— 33 30 

190 3 

-34 27 

197 10 

—30 36 

190 3 

-34 39 

188 50 

-34 13 

*55 13 

-37 40 

x 52 7 

—37 8 

354 17 

-35 0 

63 48 

-23 9 

354 34 

-35 25 

355 21 

-35 3<5 

354 12 

-35 47 

353 38 

-35 5 X 
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OF SOLA.E SPOTS, 1850 


1856 

Day 

No 

Dost 

Poa 

Fr Node 

H Long 

II Lat 

Group 

Dec 14 


0933 


0 

/ 

0 

/ 

0 


0 

/ 


15 


4 











l6 


5 











19 

353 499 

6 

666 % 

133 

39 

337 

I 

88 

14 

-34 

6 

133 



7 

7901 

130 

39 

3®5 

59 

77 

12 


13 

*33 

®3 

357 545 

8 

4496 

215 

36 

31 

26 

85 

16 

-24 

59 

I 33 



9 

3996 

310 

3 

37 

3 ° 

81 

20 

-33 

®5 

133 



O94O 

4173 

303 

21 

35 

12 

79 

2 

-35 

29 


34 

358 5*3 

X 

60^0 

®33 

43 

47 

59 

88 

5 

-35 

3 ® 

Sfiv: ■; 



a 

5071 

239 

56 

40 

55 

81 

I 

-®3 

14 

133 



3 

4697 

315 

*3 

33 

15 

73 

21 

— 26 

9 

J 33 

36 

360 468 

4 

8iox 

®45 

39 

7 i 

j8 

83 

4 T 

-34 

35 

133 



5 

7744 

®45 

59 

57 

53 

80 

l6 

-23 

33 

133 

27 

3 6 * 5°3 

6 

9303 

348 

48 

86 

54 

84 

35 

-24 

11 

133 



7 

8901 

®49 

31 

83 

37 

80 

18 

— 22 

56 

133 

38 

30 

353 500 

8 

9586 

250 

12 

95 

13 

78 

46 

-33 

10 

133 

Jan 1 

0478 

£ 

0950 

7140 

131 

36 

344 

14 

371 

21 

-33 

12 

134 

1857 3 

1 493 

I 

5358 

138 

35 

0 

13 

372 

57 

— 21 

53 

134 



9 

6313 

137 

48 

354 

20 

267 

4 

-24 

28 

134 

3 

2501 

3 

3810 

149 

2 

16 

I 

®74 

37 

— 22 

11 

134 



4 

4983 

139 

4 ® 

7 

21 

365 

47 

-23 

13 

134 

5 

4 538 

3 

3957 

3115 

20 

44 

5 1 

®74 

33 

— 22 

15 

134 

10 

9 5 6 ° 

6 

9736 

®45 

l6 

1 X 2 

46 

371 

4 

— 22 

20 

134 



7 

6354 

335 

3 

51 

34 

309 

5® 

+ 3 1 

13 

135 



8 

JJ966 

343 

43 

44 

57 

203 

15 

+ 31 

to 

135 

13 

xx 456 

9 

7985 

310 

3 1 

79 

I 

210 

®5 

+ 3° 

29 

135 



0960 

7340 

319 

6 

68 

56 

300 

20 

+ 3 1 

55 

135 



1 

9306 

53 

35 

335 

7 

106 

31 

+ 28 

32 

I36 

14 

M5°3 

3 

9585 

*99 

3 

107 

3 

209 

®4 

+ 3° 

23 

135 



3 

9077 

3°3 

35 

96 

23 

198 

45 

+ 31 

30 

1 35 



4 

754 ® 

40 

36 

3 

20 

X04 

4® 

+ 38 

38 

136 



5 

8x13 

44 

3 

355 

35 

97 

57 

+ 39 

3 . 

136 



5 

9739 

80 

31 

3®3 

31 

65 

43 

+ 3 

38 

137 



7 

8809 

46 

44 

346 4 ® 

89 

4 

+ 3 ° 

36 

136 

16 

15 507 

8 

7593 

75 

i 5 

353 

8 

67 

5 

+ 3 

46 

137 

17 

15594 

9 

5759 

69 

13 

8 

56 

67 

38 

+ 4 

21 

137 

19 

18591 

0970 

2106 

38 

37 

37 

46 

67 

58 

+ 4 

49 

137 



1 

3088 

3 ® 

39 

37 

8 

67 

20 

+ 4 

X 3 

137 

31 

30503 

2 

3633 

391 

0 

65 

12 

68 

17 

+ 5 

4 

137 



3 

3449 

390 

34 

64 

22 

67 

37 

+ 4 

33 

1 37 

*3 

32538 

4 

9®35 

no 

47 

341 

56 

316 

9 

-39 

18 

138 

34 

23 649 

5 

8139 

1 13 

36 

358 

I 

316 

38 

-38 

5 ° 

138 

38 

37 481 

6 

4076 

l6l 

5 ® 

50 

28 

314 

34 

-39 

3 ® 

138 

39 

30 

28 475 

7 

8 

4301 

I87 

3 ® 

64 

X 

314 

0 

-29 

42 

138 

J 

„ 31 


9 











Feb 1 


0980 











4 

344 6 8 

1 

9304 

I07 

42 

354 

34 

*59 

34 

— 3 T 

18 

*39 



2 

9603 

113 

3 

346 46 

J 5 J 

46 

-36 

4 

139 

6 

36 49 ® 

3 

7038 

114 

5 ® 

*3 

33 

*59 

5o 

“ 3 1 

28 

139 



4 

8137 

1 15 

57 

13 

14 

149 

3 i 

-36 

4 

139 

9 

39 4i6 

5 

43 ®® 

i 5 o 

36 

64 

4 

158 

53 

” 3 1 

59 

139 








MK CAEBIlSGlOJi’S OBbEEVAHOISS 


IYb 9 
11 


*7 

18 

ao 

aa 

«4 

35 

36 
a8 

Mm 1 

3 

4 

5 


atf 

37 

38 

31 

April 1 


41489 

43 505 


43 474 

45 515 

46 307 

47 58i 


63 3150 



89 <*33 

90 570 

95 533 

96 614 


Poe 

Pi Node 

11 Long 

0 

✓ 

0 

/ 

0 

/ 

144 

14 

52 

53 

147 

42 

300 

I 

90 

16 

155 

40 

181 

49 

79 

39 

145 

3 

310 

34 

103 

4 i 

154 

41 

196 

52 

93 

35 

144 

25 

IOI 

16 

5 

35 

56 

35 

316 

13 

it6 

53 

154 

8 

301; 

58 

106 

36 

143 

4 i 

330 

11 

144 

8 

152 

35 

117 

3<5 

4 « 

3 

56 

31 



319 40 
136 48 
168 34 


156 53 
5 a 10 
77 7 


151 7 

56 34 


3309 183 ia 99 3a 313 1 

3138 176 o 96 44 309 13 

4749 307 33 1 14 59 313 50 

4331 301 8 no 15 308 6 


98 11 

97 5 ° 
103 53 
ii 5 9 
135 51 


5 i 15 

46 7 

<55 44 
80 31 
94 19 


33 30 

17 13 

2 » 53 

33 10 

a* 55 


384 48 
379 19 
90 33 
14a 56 
130 38 
176 41 


160 41 

I 73 55 

40 33 

11 7 49 
106 39 
133 *<5 


36 17 
3 i 57 
3<5 5 

3 1 57 
36 10 
38 o 

33 9 

36 17 

33 38 

a 7 45 

32 48 
27 5i 
27 54 


—34 18 
—34 1 6 

-34 9 

—34 34 


-39 50 

-30 42 

-29 44 

—30 8 

—30 16 


a 63 13 
363 8 

129 45 
i 3 6 47 
125 37 
136 55 


+ 37 37 

+ 38 31 

— 37 33 
-27 43 

— 37 34 
-37 14 









OP SOLAS SPOTS, 186? 


40 


1867 

Day 

No 

Apr 7 

98555 

1039 

9 

1040 

1 

IO 

99 5 °® 

2 

3 

12, 

101 577 

4 

5 

6 

14 


7 

i 5 


8 



9 

18 


1050 

19 


I 

2,0 


2, 

2,1 


3 

24 

« 

4 

27 


5 

29 

n8 517 

6 

30 

1 19 494 

7 

8 

May 2 

1 21 483 

9 

1060 

3 

583 

I 

5 

124 590 

3 

6 

135 487 

3 

7 

120 623 

4 

9 

128 623 

7 

IX 

130 483 

8 

9 

1070 

J 3 

132 463 

1 

2 

14 

i 33 53 i 

3 

4 

1 

7 

8 

15 

i 34 5*4 

9 

1080 

1 

16 

! 

1 

i 35 5 « 

2 

3 

4 

1 

7 

8 

I? 

13 6 5®5 

9 

1090 

1 


Poe 

0 

/ 

15° 

12, 

207 

2,4 

19$ 

4 


]?r Node H Long 


H. Lnt. I Group 



























mb Carrington’s observations 


May 17 


36 

*7 

a8 

t 30 
Juno 1 


Doy I No 


i37 5*5 


138 393 


I 39S°4 


I43SI3 


145519 

140504 

H7 544 
i 495 11 
151500 

153 67a 


153580 


I545°5 

155507 


157 <558 


158 561 




4101 

498a 

4553 
6a |J8 
8691 

6303 

5799 

467a 

4339 

9aa9 

9834 

7041 

5094 

9883 

9373 

8408 

574* 

74U 

369a 

8781 

4150 

9884 
9560 
5*83 
953* 
656a 
899a 
789a 
8084 
87*8 
973 1 
5854 
6518 
Saaa 
56*0 


6 0,7 
as 10 

178 4 
17a a6 
14* 35 
iao 13 
33^ 14 
34 s 3 

3 49 
aoa a8 
t97 ia 
iao 4a 
a8i 5a 
ai$ $6 
aio 33 
313 a 
3*8 39 
*77 59 
aa8 ao 



Fr Node 

ia6° 

/ 

38 

136 

19 

*35 

*4 

*5° 

14 

139 

18 

170 

ao 

167 

39 

15* 

37 

133 

7 

165 

54 

ifil 

35 

i54 

5 

185 

ai 

181 

17 

136 

35 

aao 

17 

198 

i7 

193 

45 

178 

*5 

i74 

58 

*33 

a 

*47 

ao 

aoi 

46 


ii* 33 
*85 13 
157 7 

a8o ao 
19a a8 

103 18 

*78 35 
axx 4 

104 38 
aai a6 
108 18 
*a8 as 
H3 17 
no 10 
*35 17 
*34- 57 
xa6 a4 
15 1 *5 
139 5i 



97 

31 

*49 

33 

aoa 

ia 

108 

a8 

ax+ 

4* 

119 

*3 

aa8 

35 

13a 

45 

13+ 

*3 

*57 

3i 

161 

19 


164 5*8 
i«5509 


S9a8 aio 41 

5477 ao8 1 6 

6709 aai xi 



H Long 

0 

/ 

384 

I 

*93 

4 * 

18 

36 

*93 

a 6 

a8a 

30 

3 J 3 

3 * 

310 

5 i 

*95 

49 

376 

19 

*93 

57 

389 

38 

38a 

8 

313 

*4 

309 

ao 

364 

38 

335 

34 

3 T 3 

*4 

308 

5 * 

*93 

3 * 

390 

5 

391 

17 

305 

35 

360 

1 

196 

38 

119 

44 

119 

16 

119 

3 

118 

55 

164 

35 

118 

19 

164 

ao 

1x7 

3 <S 

35 

5 * 

165 

X 

117 

40 

*3 

$6 

117 

3 

ai 

44 

1x6 

43 

ao 

53 

xa 

3 i 

n5 

8 

x8 

5 6 

xo 

44 

x8 

19 

10 

3 i 


* 



H Lat 

0 

i 

+ ao 

5* 

— S 1 

H 

-39 

J 9 

+ 33 

ao 

+ 30 

10 

“*3 

3 

— 2,1 

5° 

-31 

30 

-3* 

18 

+ 33 

16 

+ax 

45 

+ 30 

3 

-*3 

36 

-a 3 

9 

-3° 

37 

+ 35 

4i 

-*3 

36 

-33 

38 

+ aa 

33 

+ ax 

47 

+ as 

l6 

-as 

34 

-33 

3* 

+ i 

7 

— ai 

41 

— ai 

35 

— ai 

a 6 

—ax 

39 

+ 31 

39 

— ai 

49 

+ 31 

41 

— ai 

53 

-37 

46 

+ 31 

5* 

— ai 

50 

-37 

ss 

— ax 

49 

—38 

47 

— 31 

3« 

— 38 

59 

-39 

1 

—31 

XX 

-39 

*9 

-39 

*3 

-39 

36 

-39 

31 

-35 

38 

-34 

33 

-34 

3 
















OB' SOLAR SPOTS, 185? 


51 


1857 

Day 

No 

Diet 

Pos 

Pi Node. 

H. Long 

H Lat 

Group 

June 15 


1145 

7561 

0 

138 

/ 

7 

0 

153 

3 6 

»5 8° 

/ 

4 i 

0 

-33 

54 

160 

1 6 


6 











17 


7 











18 


8 











19 


9 











40 


1150 











%i 


X 











%% 


3 











33 

173 518 

3 

9774 

106 

31 

131 

39 

114 

8 

— 31 

19 

161 

34 

174 538 

4 

9187 

109 

4 

134 

35 

113 

55 

— 31 

38 

l6l 

35 

175 539 

5 

8339 

113 

45 

148 

33 

113 

31 

— 31 

52 

161 

36 

176 431 

6 

7160 

119 

41 

160 

35 

113 

4 

— 31 

53 

161 

37 

177 645 

7 

565* 

133 

6 

176 

48 

IIO 

55 

— 33 

3 

161 

38 

178 5*3 

8 

4710 

149 

1 6 

188 

41 

IIO 

3 ° 

-33 

6 

161 

39 

179 667 

9 

4368 

180 

15 

304 

40 

IIO 

6 

— 33 

17 

l6l 



1160 

8851 

124 

34 

148 

»5 

53 

5 i 

- 3 1 

10 

163 



I 

9331 

133 

33 

143 

0 

47 

36 

- 3 i 

6 

153 

July 5 

186 474 

3 

7“5 

30° 

36 

351 

30 

60 

13 

+ 33 

55 

163 



3 

6063 

308 

IX 

341 

4 

49 

57 

+ 35 

3 

16% 



4 

8518 

119 

14 

156 

13 

335 

6 

—33 

3 » 

164 

7 

187 531 

5 

8418 

396 

30 

365 

3 

59 

56 

+ 3-3 

41 

162 



6 

7483 

CJOO 

53 

355 

37 

49 

30 

4 * 34 

5 i 

163 



7 

735 i 

136 

15 

170 

39 

334 

33 

— 33 

40 

164 

8 

188 587 

8 

9375 

395 

3 

380 

37 

59 


+23 

57 

163 



9 

8684 

397 

7 

370 

XI 

49 

6 

+34 

34 

163 



1170 

5386 

149 

is 

193 

43 

333 

37 

-23 

38 

164 



1 

6831 

89 

53 

368 

37 

3°7 

33 

+ 3 

3 5 

165 



3 

7553 

90 

38 

163 

36 

301 

3 1 

+ 3 

43 

165 

9 

189 493 

3 

9859 

395 

5 

393 

17 

59 

30 

+34 

7 

162 



4 

4914 

9 1 

5 i 

183 

3 

309 

5 

+ 3 

4 

155 



5 

5999 

9 i 

43 

175 

38 

3 01 

4 i 

+ 3 

49 

165 

11 

1 91 494 

6 

0397 

153 

47 

313 

39 

3 11 

9 

+ 3 

34 

165 



7 

1818 

98 

39 

303 

55 

301 

35 

+ 3 

5 ® 

165 

13 

193 503 

8 

3339 

364 

49 

338 

36 

3 11 

58 

+ 3 

14 

165 



9 

0593 

361 

49 

318 

35 

301 

57 

+ 3 

3i 

165 

13 

193 495 

1180 

7^55 

337 

54 

»58 

53 

338 

9 

—33 

58 

164 



1 

4674 

369 

45 

343 

55 

3 J 3 

13 

+ 3 

H 

165 



3 

3049 

373 

33 

333 

54 

3°3 

11 

+ 3 

5i 

165 



3 

9566 

138 

5i 

149 

40 

318 

57 

— 33 

3 3 

l66 

14 

194 505 

4 

6015 

373 

30 

354 

3 

3°9 

1 

+ 3 

32 

165 



5 

8931 

133 

30 

163 

13 

318 

10 

— 33 

17 

166 

15 


6 











16 


7 





« 






17 

197 539 

8 

7166 

61 

35 

178 

II 

190 

15 

+35 

39 

167 



9 

7633 

63 

39 

173 

3° 

185 

34 

+35 

34 

167 

18 

198 698 

1190 

53i5 

5° 

5 i 

196 

17 

191 

45 

+35 

6 

157 



1 

0690 

56 

4 

185 

4 

180 

33 

+38 

5° 

167 



3 

6173 

57 

54 

188 

15 

183 

44 

+35 

58 

167 

19 

199 534 

3 

4189 

34 

35 

308 

59 

193 

45 

+35 

7 

157 



4 

5357 

49 

10 

198 

10 

181 

5< 5 

+36 

45 

167 

30 

300 517 

5 

3 6 3i 

4 

18 

333 

38 

193 

19 

+26 

5 

167 



6 

3847 

30 

59 

316 

3<5 

186 

17 

+26 

3<5 

167 



7 

4080 

3° 

0 

313 

18 

181 

59 

+35 

37 

167 


h 2 













mb oabrington’s observations 



July 30 

31 


301497 

303 600 


303489 


304504 
305 633 


306633 



38 

39 
3° 

A 31 

Aug 3 
4 


0 / 
31 55 
349 57 
3 51 

3*9 15 
333 50 

335 »5 
311 *7 
313 44 
58 

3°7 5i 
3*3 3° 
3°4 47 
308 18 

74 47 
3°4 33 
306 35 

73 18 


o / 

309 51 
330 45 
335 34 
*5* 57 
347 37 
340 8 

365 18 
360 40 
351. 47 

*75 4* 
365 10 
393 8 

380, 59 
159 47 
308 6 

394* 58 

173 46 



178 16 

57 4 
191 it 

178 3 
5& 51 


• AV / 

+ 35 43 
+ 37 15 
+ 36 38 
+ 37 31 
+ 36 8 
+ 37 38 
+ 33 46 
+ 36 30 
4-37 38 
+ 34 1 


333 66o 
334561 
335581 

337 493 
338449 
339*489 
I 330538 


30 , . 

31 

*9 933 501 

*3 334503 

34 335461 

35 336 536 

96 337 51 1 



133 34 

77 9 

138 5 

74. 47 
147 40 
69 7 

181 56 

39 5 
307 46 

** 39 
331 8 

345* ° 
3i3 * 
314. 54 
346 13 

399 43 


139 9 

149 39 
147 9 

155 *<s 

89 1 7 

9 & 3 

1 66 13 

85. 58 


188 37 
186 18 
301 13 
198 38 
315 o 

313 19 
341 37 

338. 51 

355 7 

351 57 

369 40 
366 19 
313 53 
308 7 

3»3 53 

380 33 


177 33 

*9*’ 55 

304. 39 

319 7 
308 $o 
304 34 
333 41 
333. 43 


189 53 
187 43 

189. 50 

187 6 
189. 9 
186 38 

188 31 
185 55 
188 36 
185 36 

1 88* 34 
*85 3 
Si6 53 

313 7 

*87* 53 

184* 33 


39 *3 
39 3» 
38. 4* 

38 3 

37. 35 

I09 31 

37 * 38 

38 39 


— 30 9 

+ 37 39 
—30 15 
+ 37 31 
—30 36 
+ 37 40 

— 30 31 
+ 38 18 
—30 43 
+ 38 31 
—90 33 

+ 38 39 
+ 95 37 
+ 30 39 

— 30 , 34 

+ 38 33 


—38 59 
—38 38 
—38 31 
—38 44 
+ 19 48 

—33 37 
-38 5* 
+ 19 3 * 













OF SOLAR SPOTS, 1867 


63 



*56 668 
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MB OABBINGTON’S OBSERVATIONS 


1867 

Dny 

Na 

Sept 14 
16 

358496 

1304 

i 


17 aS9489 


18 260 413 

30 2 62 4 76 

21 263 451 

*3 * 6 5 474 

34 266 489 

36 368 471 

39 371 438 

30 373 473 

Oot 1 373 503 

3 374 479 

5 *77 5 1 3 

6 378453 

10 382 474 


8430 

9017 

8357 

6731 

5684 

3978 

5815 

6i75 

9804 

9*5 6 

7711 

7193 

5494 

4617 

493 1 
8574 
8334 
6873 
4083 
4317 
9838 
5945 
5503 
9306 
9630 

7H5 

6911 

8388 

8859 

5i39 

6333 

3°*5 

3333 

457* 

4767 

4183 

2824 

9195 

8188 

9819 

9111 

8996 

9692 

8553 

99*3 

7*49 

9859 

5788 

93 I 9 

3833 

389* 

6059 


Poe 

Ft Node. 

H. Long 

H Lot 

Group 

0 

/ 

0 

/ 

0 

i 

0 

/ 


140 

26 

334 

58 

ns 

II 

-17 

3 <? 

182 

3*3 

59 

344 

2 

211 

J 9 

+ 30 

38 

179 

3 IQ 

*5 

333 

O 

202 

17 

+ 17 

9 

179 

240 

J 9 

3°5 

5 

173 

22 

— 26 

34 

180 

3*5 

II 

310 

57 

178 

h 

+ 33 

5 * 

181 

344 3 6 

*95 

15 

163 

3* 

+ 34 

3 i 

181 

*57 

20 

353 

43 

120 

0 

— l6 

54 

182 

156 

18 

* 5 ° 

14 

117 

3 1 

-I8 

4 

182 

3*3 

18 

O 

9 

313 

21 

+ 19 

39 

179 

310 

35 

348 

37 

201 

49 

+ 17 

*5 

179 

350 

5 * 

318 

28 

171 

40 

—2 6 

4 i 

180 

3 i 9 

46 

3*4 

48 

178 

O 

+ 33 

5 ° 

181 

33 ° 

23 

309 

20 

162 

3* 

+ 34 

5 i 

181 

176 

31 

366 

57 

130 

9 

-17 

4 

182 

173 

34 

264 

9 

117 

21 

-17 

49 

183 

*57 

3 * 

33 ° 

39 

170 

45 

— 26 

44 

180 

3*7 

20 

337 

12 

177 

is 

+ 33 

39 

181 

3*3 

59 

333 

10 

162 

1 6 

+ 24 

55 

i8j 

203 

54 

380 

35 

120 

41 

-16 

57 

182 

196 

20 

*77 

15 

117 

21 

-17 

3 1 

182 

316 

2,6 

4 

20 

175 

10 

+ 33 

14 

181 

*53 

*5 

310 

33 

121 

*3 

-17 

0 

183 

348 

47 

306 

19 

117 

9 

— l 6 

57 

182 

96 

33 

214 

15 

*5 

5 

+ 19 

44 

184 

94 

48 

307 

20 

is 

IO 

+ 31 

19 

184 

266 

3 

3*4 

2 

121 

2 

-15 

I 

182 

360 

14 

320 

17 

117 

17 

-17 

4 i 

182 

96 

36 

337 

5 ° 

*4 

50 

+ 19 

14 

184 

94 

44 

221 

11 

18 

11 

+ 31 

17 

184 

89 

20 

356 

5° 

*5 

9 

+ 19 

4 

184 

88 

39 

*49 

16 

17 

35 

+ 31 

5 ° 

184 

38 

31 

282 

43 

36 

37 

+ 33 

5 i 

183 

75 

2 

371 

3 1 

*5 

36 

+ 19 

1 

184 

79 

10 

263 

39 

17 

34 

+ 31 

59 

184 

33 * 

21 

313 

T 7 

39 

5 

+ 33 

39 

183 

349 

28 

3°4 

49 

30 

37 

+ 36 

10 

183 

34<5 

9 

*99 

5 ° 

*5 

38 

+ 19 

11 

184 

3 i 7 

39 

359 

15 

4* 

41 

+ 33 

39 

183 

324. 22 

345 

3 i 

28 

57 

+ 36 

53 

183 

317 

36 

13 

28 

4* 

31 

+ 33 

30 

183 

3*3 

6 

358 

33 

37 

3 6 

+ 37 

17 

183 

142 

42 

*33 

56 

262 

59 

— 30 

26 

185 

3*3 

4 

10 

54 

*5 

20 

+ 37 

40 

i8 3 

99 

19 

*35 

48 

336 

*3 

+ 17 

47 

186 

97 

50 

210 

5 <S 

31 1 

3 i 

+ 18 

59 

187 

96 

7 

352 

3 

309 

35 

+ 18 

57 

187 

96 

35 

216 

0 

173 

33 

+ 31 

*7 

189 

93 

2 

365 

2 

309 

15 

+ 19 

0 

187 

95 

5 * 

339 

*7 

173 

40 

+ 31 

30 

189 

33 * 

5 i 

3*1 

38 

208 

49 

+ 18 

47 

187 

73 

34 

385 

2 

173 

13 

+ 31 

2 

189 

177 

45 

*83 

55 

171 

6 

— 36 

18 

190 

160 

37 

364 

11 

151 

32 

-21 

48 

191 












OF SOLAR SPOTS, 1857 


55 


1857 

Ooti io 
*3 

1 4 

16 

17 

19 

30 

34 

35 

37 

38 

3 ° 


Day 


385499 


385 471 


388 507 


389 499 
391 594 


393 558 

395545 

395*483 
398 4 65 

*99 545 


300 5x8 


303 49* 


No 

Disk 

Poa 

Fr Node 

H Long 

H Lat 

Group 

1357 

9”5 

0 

I40 

57 

0 

241 

*7 

0 

138 

/ 

38 

0 

-19 

36 

193 

8 

847*5 

315 

3 * 

3 

34 

307, 

5 ° 

+19 

18 

187 

9 

4*45 

335 

3 1 

3**5 

19 

170 

35 

+30 

57 

189 

1360 

7638 

365 

4 

349 

13 

193 

39 

-19 

5 

188 

I 

5 i *7 

170 

34 

387 

33 

I 3 I 

38 

-18 

57 

I93 

3 

6084 

160 

18 

378 

8 

133 

34 

-19 

44 

193 

3 

9399 

3*4 

59 

*7 

18 

307 

47 

+19 

*9 

187 

4 

5849 

3 2 5 

3 ° 


5 i 

170 

30 

+ 31 

31 . 

189 

5 

4136 

*93 

36 

301 

17 

I 3 I 

4*5 

-17 

54 

193 

6 

495 ^ 

176 

*5 

391 

35 

133 

4 

-19 

47 

193 

7 

8907 

3 X 7 

39 

11 

37 

173 

*3 

+31 

*5 

189 

8 


346 

40 

3*9 

33 

131 

9 

-18 

7 

193 

9 

4865 

335 

55 

319 

31 

130 

57 

— 31 

*7 

193 

1370 

8953 

90 

33 

*45 

43 

47 

19 

+35 

35 

194 

I 

5564 

35o 

6 

343 

3 * 

131 

4 

-18 

6 

193 

3 

5738 

*45 

% 

33* 

*3 

no 

55 

— 31 

33 

193 

3 

7935 

87 

37 

*59 

13 

4*5 

45 

+35 

49 

194 

4 


373 

49 


5 ° 

130 

39 

-18 

31 

193 

5 

8304 

355 

36 

0 

5 * 

1x8 

4 i 

— 31 

II 

193 

6 

5 i 77 

183 

*5 

398 

5 i 

5*5 

40 

— 33 

59 

m 

7 


7 i 

J 9 

388 

II 

4*5 

O 

+35 

53 

194 

8 

7089 

85 

*5 

359 

39 

*7 

38 

+ 35 

7 

194 

9 

9679 

*75 

3 1 

*5 

17 

139 

i 7 

-is 

14 

193 

1380 

936° 

369 

3 

1 7 

3 * 

131 


— 33 

53 

193 

I 

48x7 

305 

35 

31* 

3*5 

5*5 

3*5 

-33 

34 

m 

3 

4789 

198 

7 

308 

44 

5* 

44 

— 33 

56 

m 

3 


5 ° 

53 

30a 

14 

4*5 

H 

+36 

O 

194 

4 

7*98 

*57 

i 5 

354 

1 

55 

47 

-33 

0 

*93 

5 

5687 

33*5 

3 5 

344 

17 

46 

3 

+36 

13 

194 

6 

5 I 57 

347 

58 

330 46 

38 

3 * 

+38 

40 

194 

7 

3843 

5 

3 

3*4 

34 

35 


+35 

5*5 

194 

8 

7031 

3*9 

3 

357 

3 ° 

45 

59 

+ 3<5 

39 

194 

9 


3 ** 

*9 

*5 

7 

45 

39 

+ 35 

45 

194 

1390 

9838 

83 

55 

338 

l6 

358 

38 

+ 3 * 

45 

198 

1 

37 i 3 

390 

3* 

341 

34 

34*5 

36 

+ 3 

35 

195 

3 


388 

5*5 

338 

33 

343 

*4 

+ 3 

*3 

I 95 

3 

9797 

140 

38 

*44- 49 

*49 


-33 

3 * 

300 

4 

9538 

79 

45 

34 0 

3 

351 

4 

+ 35 

31 

198 

5 

9849 

93 

39 

338 

57 

*43 

59 

+ 33 

3 

199 

5 

57*53 

*93 

43 

355 

48 

347 

3 

+ 3 

5 6 

195 

7 


143 

3 

358 

9 

*49 

*3 

~*3 

33 

300 

8 

9°35 

77 

39 

*59 

I 3 

* 5 ° 

*7 

+35 

39 

198 

9 

934 a 

93 

*3 

351 

43 

343 

5*5 

+ 31 

53 

199 

1400 

8951 

366 

5* 

31 

*3 

344 

37 

— 33 

32 

196 

1 

7130 

*54 

3* 

386 

II 

*49 

*5 

-23 

3° 

300 

3 

7838 

146 

53 

*77 

30 

340 

34 

— 31 

3° 

300 

3 

6636 

<55 

37 

391 

33 

*54 

3*5 

+33 

47 

198 

4 

7303 

89 

7 

378 

44 

341 

58 

+ 31 

18 

199 

5 

7833 

87 

5 * 

*73 

33 

33*5 

3^ 

+ 33 

34 

199 

6 

7448 

361 

*5 

6 

3* 

■353 

19 

— 30 

49 

1 97 

7 

7781 

2,66 

49 

11 

8 

3°4 

55 

-l8 

16 

197 

8 

5040 

185 

5o 

3*4 

39 

348 

36 

-34 

19 

300 

9 


166 

37 

3°3 

34 

*37 

31 

— 31 

47 

300 


Not 1 


304568 






























MR CARRINGTON'S OBSERVATIONS 


1867 Day 


Nov i 


*5 

*7 

28 

Doc 4 


3 11 564 

312456 

314476 

31849° 


3*1 5*° 


322 621 


325 618 

328497 

330 51 1 

331 5i3 

337 493 

338 5°6 

341486 

3445°4 
1 35*49* 



Pos Er Node H Long H Lat 


*9 

T 31 

Jan 4 
1858 


356 45° 


362 512 
364536 
3 5*° 


5741 

6494 

73°° 
54° 5 
4856 
4089 
3862 
5682 
6988 

8349 

9398 

6938 

6308 

459° 

947* 

9362 

5765 

34*4 

6166 

7626 

5004 

°995 
347 1 
5943 
5288 

5548 

6301 

95*7 

9670 

85*° 

8321 

7763 

3753 

39*6 

5*4* 

6688 

7777 

84*9 

6349 

6170 

4353 

3513 

4995 

9644 

5378 


O ' 

149 13 

68 34 
269 21 
145 57 
155 3* 
203 46 
266 31 
163 23 

160 11 

73 4* 
80 21 
240 7 

226 46 
8 5 ° 
33 ° 

*5* 34 

141 12 

87 *9 

251 9 

*53 34 
246 16 
166 47 
128 47 

262 56 

142 39 
220 18 

*57 3* 

263 27 
141 22 

60 9 

161 14 
47 22 

250 23 

347 4° 

145 8 

248 38 
*54 3i 
306 10 

3*° 43 
315 54 
35i 37 
13 10 

47 7 
67 AO 

7° 39 

283 32 

317 *6 

310 26 
3*8 1 
*4- 35 
3i7 1 
289 42 
191 4 


0 ' 
283 46 

306 41 
4* 41 

*94 53 

307 28 

335 15 
31 26 

318 32 
3*4- *5 

304. 8 

295 4° 

3 36 

355 18 

346 57 

336 28 

3*4 49 
302 28 
286 36 
46 9 

19 53 
12 37 
327 21 
273 26 
52 11 
315 5 i 

356 3° 
*4 37 
38 35 

333 7 
323 0 

347 3° 
336 56 

29 26 
17 38 

334 *3 
83 21 
87 18 
67 17 

6 3- 43 
56 20 
19 23 
10 48 
35* 6 

335 39 
3*5 55 

73 45 

48 1 

49 »° 
33 18 
*8 57 
46 54 
101 36 

36 14 


0 

/ 

319 

33 

34 0 

38 

237 

*4 

139 

36 

139 

33 

128 

3° 

127 

45 

54 

5* 

5° 

44 

4° 

27 

3* 

59 

56 56 

48 

38 

40 

*7 

29 

48 

8 

9 

355 

48 

34° 

l6 

83 

5* 

57 

36 

5° 

30 

5 

4 

3*i 

9 

47 

34 

311 

4 

«)IO 

53 

310 

»5 

310 

IO 

159 

65 

*49 

46 

*59 

54 

149 

30 

*59 

34 

147 

46 

6 1 

4* 

57 

33 

61 

*9 

4* 

18 

37 

44 

3° 

21 

353 

24 

344-49 

3*6 

7 

3°9 

4° 

■Mi iV 

■T 

3*5 

53 

3*7 

13 

3 11 

IO 

$10 

5° 

310 

5 

208 

16 

144 

54 


0 

/ 

— 30 

53 

+21 

*9 

— 2T 36 

-18 

5 1 

-18 

5* 

-18 

3* 

-18 

29 

-23 

»9 

-23 

9 

+ *5 

24 

+23 

53 

— 33 

33 

-23 

29 

+25 

45 

+ 34 

*7 

— *9 

5* 

-19 

IO 

+ 20 

*3 

-35 

10 

— 33 

35 

“23 

56 

— 30 

*5 

§^^ 1 BrT 

-17 

0 

-17 

0 

-16 

5* 

-16 

59 

—17 

5 

+29 

29 

— 16 

42 

+29 

5* 

—10 

4 1 

+29 

45 

—36 

7 

-28 

33 

“*3 

6 

+ 22 

42 

+ 25 

37 

+27 

13 

+ 19 

24 

+21 

18 

+22 

24 

+ 18 

24 

+ 19 

48 

+ 5 

30 

+22 

53 

+18 

29 

+17 

55 

+*7 

*4 

+*7 

4* 

+17 

39 

“35 

*4 









57 


or SOLAR SPOTS, 1858 


1858 

Day 

No 

Diat 

Pos 

Pr Node 

H Long 

II Lat 

Gioup 

Jan 4 


1463 

7640 

0 

120 

/ 

*9 

342 

35 

0 

89 

15 

0 

-34 

/ 

5 i 

220 



4 

9138 

121 

3 

325 

l6 

71 

5*5 

-39 

22 

220 



5 

6478 

97 

43 

348 

59 

95 

39 

- 7 

29 

219 



6 

9610 

III 

40 

3*5 

23 

63 

3 

— 31 

3 ° 

220 

9 

8 635 

7 

6979 

281 

15 

77 

17 

III 

34 

+ 6 

20 

3 i 8 



8 

4190 

355 

l6 

58 

48 

92 

55 

- 8 

39 

219 



9 

4700 

314 

O 

52 

18 

86 

35 

-36 

4 

220 



1470 

4600 

304 

O 

47 

40 

81 

47 

-28 

h 

220 



I 

4195 

176 

53 

33 

56 

68 

3 

-38 

45 

220 



2 

4hlO 

150 

46 

19 

56 

* 54 - 

3 

-39 

12 

220 



3 

4608 

129 

34 

13 

47 

46 

54 

— 21 

35 

220 

II 

TO 551 

4 

9348 

276 

33 

I04 

36 

in 

32 

+ 7 

27 

318 



3 

7641 

259 

13 

85 

7 

93 

3 

- 8 

36 

319 



6 

6810 

238 

3 i 

73 

31 

80 

27 

— 38 

20 

220 



7 

5385 

219 

37 

60 

28 

67 

34 

-37 

6 

220 



8 

4533 

197 

33 

46 

46 

53 

43 

-29 

*3 

220 



9 

3963 

189 

27 

4 i 

51 

48 

47 

— 36 

53 

330 



1480 

30C}a 

186 

4.6 

39 

31 

46 

27 

— 21 

33 

220 

I 2 

II 510 

1 

8873 

258 

48 

99 

54 

93 

h 

- 8 

47 

219 



a 

7963 

333 

38 

86 

35 

79 

55 

-38 

29 

220 



3. 

8438 

236 

50 

92 

3*5 

85 

5 ^ 

-37 

6 

220 



4 

6703 

239 

23 

74 

9 

67 

39 

-37 

14 

330 



5 

54«3 

314. 

39 

60 

17 

53 

37 

-39 

18 

330 



6 

4744 

313 

16 

55 

21 

48 

4 i 

— 35 

40 

220 



7 

3905 

317 

5 

53 

5 

46 

35 

— 21 

21 

220 



8 

5184 

203 

33 

53 

15 

46 

35 

— 3 [ 

36 

220 

*3 

r2 473 

9 

9649 

237 

56 

113 

17 

92 

57 

- 8 

55 

2U; 



1490 

9295 

338 

37 

105 

57 

«5 

37 

-27 

0 

220 



1 

8951 

235 

48 

100 

8 

79 

48 

-38 

51 

220 



3 

7766 

333 

33 

85 

31 

65 

11 

-38 

19 

220 



3 

6733 

335 

3 

74 

1 

53 

4 i 

-39 

43 

220 



4 

5940 

335 

3 

68 

19 

47 

59 

—26 

43 

220 



5 

5358 

331 

35 

66 

32 

46 

13 

— 31 

39 

220 



6 

6193 

3 l 8 

18 

67 

18 

46 

58 

-31 

3 

220 



7 

9573 

64. 

6 

538 

9 

307 

49 

+ 19 

34 

222 

H 

13 47 ° 

8 

959 6 

335 

40 

113 

5 ° 

78 

33 

-28 

54 

220 



9 

7953 

331 

30 

88 

I 3 

53 

45 

-39 

39 

220 



1500 

7373 

333 

14 

83 

4 

47 

36 

-36 

49 

220 



1 

6898 

238 

4 i 

80 

34 

46 

6 

— 21 

3 1 

220 



2 

7693 

224 

59 

83 

38 

49 

0 

-33 

13 

220 



3 

8095 

51 

58 

352 

8 

317 

40 

+ 23 

26 

222 



4 

9338 

58 

52 

334 

3<5 

300 

8 

+ 33 

49 

222 

*7 


5 











18 

1 7 57 ° 

6 

7365 

238 

18 

88 

14 

355 

3 6 

— 31 

34 

221 



7 

6894 

235 

5 i 

84 3 6 

351 

58 

— 32 

25 

221 

19 

18 539 

8 

8071 

339 

13 

97 

3 

350 

49 

— 23 

10 

221 



9 

4554 

32 

55 

3 6 

55 

380 

4 1 

+ 15 

36 

* ■? 



1510 

9800 

47 

18 

332 

8 

225 

54 

+ 33 

35 

224 

31 

20 490 

1 

8603 

37 

49 

359 

IO 

235 

7 

+ 33 

29 

224 

23 

31 581 

3 

773 ° 

38 

45 

13 

43 

334- 

12 

+33 

39 

224 

23 

22512 

3 

6908 

16 

5 ° 

37 

43 

225 

0 

+ 33 

35 

224 



4 

73 42 

33 

10 

21 

33 

218 

5 ° 

+ 34 

11 

224 

24 

23 482 

5 

6416 

I 

59 

41 

3 

234 . 33 

+ 33 

27 

224 


I 












08 


MB OARBINGTON’b OBSEBVAUONS 


18C® 

Dny 

No 

Jan 24 


1516 

7 

35 

34556 

8 

9 

1520 

26 

35544 

I 

3 

3 

27 

36310 

4 

5 

6 

7 

28 

37 509 

8 

9 

*53° 

X 

3 1 

30491 

2 

3 

4 

5 

FoIj x 

315” 

6 

7 

8 

5 

35 511 

9 

*54° 

i 

3 

3 

8 

38 570 

4 

5 

6 

7 

9 

39551 

8 

9 

*55° 

1 

18 

48573 

2 

3 

4 

T9 

49647 

1 

7 

8 

9 

22 

53558 

1560 

X 

3 

28 

58560 

3 

4 

3 

7 

8 



J> ‘ 

6 19 
108 14 
344 26 
349 36 
98 4 6 
3*7 8 


316 39 


6a 2>i 
4090 
4360 
5562 
5836 

473* 

4538 

4*97 

8834 

7js8 
62 39 
3423 
6 609 
6483 
7333 
5301 

4687 

5646 

8680 
9679 
3376 
3° 37 
6983 
6215 
4081 


IO9 4O 


394 43 


329 31 


108 X 


304 43 


118 10 
313 41 


190 4 

382 O 


333 33 


308 20 


IY NckIo 

0 

/ 

37 

T3 

357 

3 

55 

9 

5* 

33 

343 

3 1 

70 

0 

66 

9 

359 

5i 

81 

16 

78 

44 

T3 

6 

6 

16 

94 

49 

9T 

57 

28 

0 

T9 

34 

130 

3 1 

70 

3T 

20 

0 

344 

T3 

85 

23 

36 

36 

358 

35 

98 

56 

93 

IO 

52 

31 

43 

16 

34 

II 

94 

T3 

87 

3T 

82 

34 

76 

35 

122 

34 

107 

40 

101 

T9 

90 

35 

43 

35 

36 

5 

30 

6 

59 

16 

5T 

13 

44 

54 

T9 

9 

359 

T3 

93 

54 

84 

54 

38 

8 

118 

6 

76 

58 

73 

46 

57 

1 

41 

5i 

36 

35 


II Iont 

0 

/ 

330 

44 

180 

34 

223 

36 

219 

40 

150 

48 

333 

5* 

319 

0 

153 

43 

231 

5° 

319 

18 

1 53 

40 

146 

50 

22T 

*3 

3t8 

21 

154 

34 

*45 

48 

214 

37 

154 

37 

104 

6 



hi 

5° 

105 

4 


331 13 

233 43 

317 43 
331 39 


+ 33 15 

+34 46 

—19 14 

4-33 '« 

+ 34 *9 

— 19 18 

—20 8 

+ 33 38 
4 34 45 

— 19 8 

-T9 38 
+ 34 44 
“'9 *5 
+ 18 3 

-39 41 

— ty o 
+ 17 45 
-29 34 
+ 15 '7 

+ 17 37 

— 28 40 

— 24 6 

— 37 <30 

-28 35 
-24 33 

— 27 at 
-28 34 
4-20 36 
-38 46 
-34 32 

-39 39 
+ 20 iy 

— 21 17 

-23 3 

+ 20 t7 
—20 ij4 

—23 3t 
+ 13 5 

-38 47 
—20 24 
-23 51 
—38 33 
-29 35 
+ 13 2(5 

+15 36 

+ 26 3 

+ 19 49 
+ 30 33 






















50 


OP SOLAR SPOTS, 1858 


1868 

Day 

No 

Hist 

Eos 

IV Node 

H Long 

EL Lat 

Group 

Feb 28 


1569 

9545 

88 

D / 

33 

0 

II 

16' 

0 

57 

/ 

13 

c 

— 21 

15 

239 

Mai 4 

62 526 

1570 

9558 

94 

4 i 

IO 

59 

56 

56 

-37 

6 

239 

I 

64a6 

3°5 

7 

III 

35 

IOI 

J 7 

4-26 

8 

235 



a 

6516 

310 

43 

108 

36 

98 

18 

+38 

43 

235 



3 

595a 

3 11 

»3 

105 

55 

95 

37 

+ 25 

19 

235 



4 

4757 

33 1 

28 

97 

8 

86 

5 ° 

+ 20 

O 

235 



5 

4383 

104 

21 

67 

a 

& 

44 

— 21 

5 ° 

239 



6 

5000 

no 

37 

55 

10 

54 

52 

— 26 

39 

239 



7 

6390 

IOI 

ia 

52 

49 

43 

3 i 

-36 

32 

239 



8 

6779 

97 

9 

48 

44 

38 

26 

-25 

4 

239 


537 

9 

7544 

273 

39 

*33 

17 

iaa 

5 ° 

+ 14 

J 7 

234 



1580 

6a 5 ^ 

350 

3 6 

79 

43 

69 

16 

+ <?o 

19 

2^8 



X 

6651 

353 

35 

76 

32 

66 

5 

+ 32 

35 

238 


64611 

a 

9°79 

34 * 

7 

3 i 

38 

21 

II 

4-2 6 

*3 

241 

6 

3 

9544 

364 

33 

160 

56 

iai 

4 

+ H 

17 

334 



4 

9509 
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162 

42 

ai 

'5 

-13 

57 

363 



9 

ay6 r 

193 

5 ' 

'59 

44 

18 

'7 

— 16 

49 

363 



1790 

5 '93 

347 

aa 

r 4 i 

38 

0 

3 ' 

+36 

45 

364 


1 24 308 

r 


336 

38 

'35 

19 

353 

52 

4-28 

9 

364 

5 

z 

58O2 

307 

1 6 

i6y 

5 

359 

37 

+ 27 

'4 

364 



3 

<5613 

318 

3 

162 

0 

352 

3 a 

+ 38 

3 ' 

364 



4 

9283 

l% y 

3 

218 

18 

48 

30 

-17 

38 

363 



5 

« 97 ° 

229 

ao 

ai^ 

4 ' 

44 

'3 

-17 

4 

363 



6 

8203 

ZZ] 

1 1 

ao^ 

55 

34 

27 

— ai 

8 

363 



7 

744 « 

aaa 

47 

u/i 

34 

27 

6 

-19 

57 

363 



8 

7126 

aiy 

46 

193 

10 

23 

42 

— 21 

ai 

262 



9 

6782 

228 

ta 

HJl 

54 

aa 

26 

-'5 

t 

263 



1800 

6231 

32 $ 

a 

1 87 

'4 

l 7 

46 


a 

363 


126 <;y 1 

1 

58 }6 

206 

1 5 

179 

38 

TO 

10 

-23 

' 5 

363 

7 

z 

yNyo 


30 

234 

11 

35 

10 

— 20 

3 1 

363 



3 

XI 47 

282 

to 

I yy 

49 

0 

48 

+23 

37 

364 



4 

8034 

283 

28 

'97 

34 

358 

33 

+27 

35 

364 


J 28 340 

5 

7490 

290 

•7 

UJO 

26 

35 ' 

23 

+28 

8 

364 

y 

6 

9673 

273 

34 

aa$ 

32 

359 

ia 

+ 26 

3 

264 



7 

933 3 

279 

28 

ai7 

57 

35 i 

'7 

+28 

II 

364 

10 

i 2() 301 

8 

3O39 

99 

39 

136 

3 ^ 

236 

'4 

-13 

38 

365 



9 

4"3 

yH 

16 

133 

42 

253 

24 

-14 

49 

265 



i 8 jo 

9306 

«7 

59 

«3 

32 

20} 

X 4 

—20 

8 

367 

'3 

J }2 -324 

1 

3608 

100 

23 

127 

48 

204 

3« 

-T 9 

29 

367 

irt 


2 

7196 

94 

•3 

J 14 

3i 

xyf 

21 

— 20 

4 

267 

»35 577 

3 

62 03 

288 

7 

J91 

59 

233 

30 

4 -ao 

45 

266 



4 

593 ' j 

2yx 

3 

189 

IO 

222 

4 1 

+ 21 

4 

366 



5 

3449 

190 

ay 

171 

47 

1 203 

18 

-19 

35 

26 y 



6 

3100 

184 

2t 

168 

30 

202 

21 

-18 

35 

367 


137 629 

7 

3312 

167 

44 

164 

6 

'97 

37 

— 22 

35 

267 

18 

8 

8886 

274 

40 

222 

21 

226 

46 

+ 20 

40 

366 



9 

8537 

276 

22 

217 

43 

222 

8 

+ 2] 

3 

266 



1820 

8427 

273 

53 

217 

7 

221 

33 

+ XH 

4 ' 

266 



1 

6364 

222 

M 

200 

46 

203 

XX 

-xy 

23 

267 



2 

7127 

83 

28 

Xl8 

23 

122 

48 

— X2 

27 

268 


138 551 

3 

7440 

83 

4i 

n 5 

33 

I '9 

38 

— II 

34 

268 

1 9 

4 

934 i 

273 

24 

230 

14 

221 

34 

+ 20 

43 

266 



5 

9553 

271 

6 

234 

30 

223 

50 

+ 19 

li 

366 



6 

6848 

221 

38 

203 

40 

'95 

0 

—20 

35 

367 



7 

3460 

90 

X 2 

X32 

13 

133 

33 

— 12 

35 

368 



8 

3992 

85 

30 

127 

56 

119 

16 

— 10 

53 

368 



9 

9 X 45 

92 

45 

84 

10 

75 

30 

-22 

30 

369 



1830 

9697 

95 

28 

88 

44 

80 

4 

-24 

55 

269 

21 

140 568 

t 

1936 

141 

5 

161 

53 

124 

36 

— 12 

'3 

368 



2 

2246 

119 

59 

'57 

7 

119 

50 

— 11 

3 ° 

268 



3 

8x36 

100 

35 

114 

34 

77 

'7 

-24 

54 

269 



64 


ME CABBINGTON’b OBSERVATIONS 


1858 

Day 

No 

Diet 

Pos 

TV Nodo 

H Long 

H Iiit 

Giottp 





c 

/ 

0 / 

c 

/ 

c 



May ai 


1834 

8451 

96 

18 

IIO £3 

73 

5 

— 22 

14 

369 

*3 

143548 

j 

4307 

337 

59 

191 14 

135 

5 * 

— II 

17 

368 



6 

3443 

333 

59 

185 38 

120 

6 

— IO 

54 

368 



7 

559 <* 

117 

37 

143 16 

76 

54 

-35 

I 

369 



8 

5813 

109 

33 

138 0 

73 

38 

— 22 

IO 

369 



„ 9 

6854 

103 

33 

138 45 

63 

33 

— 22 

21 

369 

%6 

145 57 ® 

I84O 

9184 

*44 

7 

336 5 1 

138 

36 

- 8 

II 

368 



I 

4485 

I 9 I 

37 

184 10 

75 

55 

-34 

IO 

369 




3886 

185 

33 

179 49 

71 

34 

— 22 

4 

369 



3 

3835 

158 

35 

168 46 

60 

3 * 

-33 

31 

369 



4 

5375 

I30 

39 

153 3 <j 

44 

8 

-37 

44 

270 



5 

4708 

I33 

50 

155 3<5 

47 

21 

—25 

II 

270 



6 

579 3 

37 

33 

140 37 

3 * 

22 

+ 18 

17 

371 



7 

6616 

38 

I 

134 54 

2,6 

39 

+ 30 

58 

27X 



8 

6694 

■TO1 

15 

1 S 3 so 

35 

15 

—22 

4 * 

373 



9 

7087 

103 

47 

139 35 

21 

TO 

— 21 

45 

272 

*9 

148 49a 

1850 

7798 

334 

47 

330 49 

71 

9 

— 22 

33 

369 



I 

7 ai 4 

33 SJ 

5 

314 35 

65 

15 

— 22 

43 

369 




3037 

307 

38 

195 31 

45 

4 i 

— 21 

r ) r > 

370 



3 

3803 

173 

19 

178 s 

38 

*3 

— 22 

S6 

272 



4 

4059 

164 

30 

173 s <5 

33 

56 

-34 

4 1 

373 



5 

3686 

153 

31 

169 18 

19 

38 

— 22 

2 

373 



6 

6710 

93 

31 

133 17 

343 

37 

-15 

8 

374 



7 

3638 

318 

39 

182 S4 

33 

54 

+18 

i‘> 

371 



8 

3343 

339 

39 

174 s 6 

34 

56 

+19 

46 

371 

3 ° 

149533 

9 

8947 

338 

49 

333 *s 

70 

57 

— 22 

37 

369 



i860 

8440 

337 

36 

338 53 

64 

*7 

— 22 

39 

269 



1 

656 8 

330 

»3 

210 13 

45 

47 

— 31 

48 

370 



a 

4777 

303 

3 

193 11 

38 

45 

— 33 

31 

373 



3 

4588 

191 

3 

187 30 

*3 

4 

-34 

43 

373 



4 

3914 

187 

6 

183 45 

19 

19 

— 31 

43 

373 



5 

4998 

395 

5 

197 33 

33 

6 

+ 18 

37 

371 



6 

460a 

397 

45 

i 94 35 

3 ° 

9 

+ 17 

49 

371 



7 

4606 

307 

8 

191 31 

36 

53 

+ 30 

53 

371 



8 

3941 

310 

10 

187 33 

33 

6 

+ 18 

30 

371 


150 533 

q 9 

9705 

330 

5 * 

350 I 

V 

33 

— 33 

50 

369 



1870 

5»73 

31 1 

3 

199 39 

31 

1 

— 31 

39 

373 



1 

5033 

305 

6 

195 58 

T 7 

30 

— 33 

49 

373 



a 

6a 07 

385 

31 

309 4 

30 

36 

+ 18 

6 

371 



3 

5943 

390 

44 

3°5 39 

37 

11 

+ 30 

4 

371 



4 

9156 

90 

*9 

109 53 

391 

34 

-15 

1 

375 

June 3 

x 53 547 

5 

8835 

*37 


238 46 

i 7 

*3 

-15 

48 

373 



6 

9348 

333 

46 

*45 38 

34 

i 5 

— 30 

16 

373 



1 

9306 

330 

3 ‘ 

242 44 

31 

31 

-*3 

30 

273 



8 

8938 

336 

38 

*37 5 <* 

16 

33 

-35 

43 

373 



QO 9 

7064 

314 

43 

3 i 5 4 

353 

4 i 

-37 

33 

» 7 S 



1880 

4454 

III 

48 

156 18 

394 

35 

-*5 

38 

*75 



1 

5367 

100 

13 

148 48 

387 

*5 

— 13 

54 

*75 

4 

154 575 

a 

9840 

*33 

x 3 

* 57 4* 

31 

45 

—33 

15 

272 



3 

9706 

338 

6 

*53 9 

17 

13 

-36 

5 » 

373 



4 

8436 

334 

3 6 

232 4 

356 

7 

-35 

55 

*75 



5 

8373 

330 

7 

238 56 

35 * 

59 

—38 

53 

*73 



6 

*937 

143 

34 

173 6 

396 

9 

— *5 

41 

*75 













OF faOLAlt SP01S, 18 C 8 


Go 


1858 

Bay 

No 


Pos 

Fr Node 

II long 

H Lat 

Group 

Juno 4 

156519 

1887 

3438 

115 

0 / 

0 

0 

163 

15 

0 

387 

18 

c 

-12 

/ 

36 

*75 

0 

8 

437 * 

ax8 

6 

201 

36 

398 

4 

-15 

38 

*75 



9 

355 * 

209 

57 

195 

*5 

29I 

53 

-14 

48 

275 



1890 

3195 

202 

3 ° 

192 

O 

388 

38 

-14 

5 ° 

275 


157 575 

I 

9383 

59 

22 

112 

13 

308 


+ 16 

10 

278 

i 

2 

6x47 

aa9 

45 

316 

*4 

397 

53 

-16 

7 

*75 



8 

5 * 3 i 

327 

4 

309 

44 

29I 

13 

-14 

53 

*75 



4 

4807 

224 

41 

306 

36 

388 

5 

-14 

38 

*75 



5 

8358 

57 

40 

126 

54 

308 

*3 

+16 

11 

378 

8 

158 55 ° 

6 

8949 

57 

44 

T19 

55 

201 

*4 

+17 

17 

378 

7 

7650 

336 

10 

330 

2 6 

398 

6 

-15 

5 ° 

375 



8 

6480 

*33 

7 

330 

22 

388 

2 

-15 

9 

27 ^ 



9 

5 H 8 

175 

35 

187 

38 

*55 

18 

-30 

9 

376 



1900 

5x00 

171 

48 

185 

22 

*53 

2 

-30 

5 

376 


159 557 

I 

6971 

54 

l6 

hi 

8 

308 

48 

+16 

8 

378 

9 

2 

884a 

240 

5 

*44 

*3 

*97 

46 

-15 

33 

*75 



3 

7 877 

338. 

I 

*33 

43 

387 

6 


9 

*75 

32 

163 508 

4 

53 i* 

47 

43 

155 

22 

308 

45 

+ *,5 

50 

378 

5 

8807 

90 

45 

12 ij 

42 

137 

13 

- 9 

5 1 

38 r 


163 515 

6 

7495 

93 

10 

140 

6 

137 

20 

- 9 

32 

381 

14 

164517 

7 

9555 

a6a 

39 

36 X 

5 

*44 

6 

+ 3 

55 

*77 



8 

404X 

390 

58 

309 

n 

192 

12 

+ 13 

58 

378 

15 

T65 519 

9 

587 * 

97 

54 

154 

7 

137 

8 

- 9 

31 

381 

1910 

6078 

2<Jl 

47 

222 

59 

191 

48 

-15 

5 1 

*79 



1 

<5 559 

380 

28 

338 

38 

197 

37 

+ 13 

54 

378 



a 

577 * 

381 

33 

222 

49 

191 

38 

+13 

53 

378 

16 

166 5»7 

3 

4000 

107 

15 

168 

19 

137 

8 

- 9 

17 

381 

4 

7300 

*37 

*4 

334 

31 

188 

5 * 

-15 

53 

*79 



5 

8*35 

*77 

33 

344 

43 

199 

13 

+H 

30 

378 



6 

7336 

*77 

35 

336 

19 

190 

50 

+13 

6 

378 


169 528 

7 

aaa5 

134 

7 

183 

43 

137 

13 

- 8 

57 

381 

T 9 

8 

5620 

*43 

40 

335. 

43 

137 

40 

- 8 

48 

381 



9 

6405 

387 

4 

330 

36 

143 

*3 

+ x6 

56 

38 o 



1920 

9x90 

63 

31 

137 

38 

39 

*5 

+ 18 

45 

385 


171 566 

1 

9595 

60 

IX 


36 

3 * 

*3 

+ 31 

38 

*85 

21 

a 

8673 

351 

35 

*54 

17 

137 

19 

- 8 

54 

381 



3 

7306 

I 331 

44 

336 

5 

119 

7 

— 30 

39 

383 



4 

3137 

348 

43 

196 

34 

79 

36 

+ 30 

3 

383 



5 

6 559 

56 

46 

157 

1 

40 

3 

+ 18 

17 

385 



6 

77*3 

57 

33 

147 

13 

3 ° 

15 

+ 30 

44 

385 



7 

8555 

98 

48 


55 

30 

57 

— 12 

35 

386 

22 

17*555 

8 

9546 

*53 

3 ® 

367 

55 

137 

13 

- 8 

5 1 

381 



9 

8394 

*37 

1 

*49 

30 

118 

37 

—20 

41 

383 


i 

>930 

4961 

48 

5 

170 

*6 

40 

13 

+ 18 

35 

*85 



X 

<5353 

5 * 

4 * 

160 

33 

39 

50 

+ 20 

30 

*85 



a 

8891 

58 

40 

135 

9 

4 

36 

+ 32 

49 

388 



3 

7aa6 

103 

46 

151 

58 

31 

15 

— 12 

33 

386 



4 

888a 

1 14 

49 

138 

*3 

7 

40 

— 26 

3 6 

387 



5 

8766 

105 

3 

137 

*5 

6 

4* 

~17 

45 

387 

*3 

175 501 

6 

4947 

15* 

IX 

185. 

33 

40 

57 

-*5 

XI 

384 



7 

348i 

39 

19 

184 

44 

40 

19 

+ 18 

*7 

385 



8 

4a8a 

*9 

17 

181 

39 

37 

4 

+ 33 

33 

*85 



9 

•4910 

40 

*3 

174 

33 

30 

8 

+ 31 

37 

385 


K 
















MR CARRINGION’S 0 BSERVA 1 IONS 


Juno 23 


75666 


7^547 


77617 


79 5 °« 


80607 


July x 181 663 


Pos 

B 


no 

* 

40 

an 

13 

306 

*3 

an 

8 

314 

39 

148 

55 

143 

34 

138 

36 

aa4 

12 

219 

37 

166 

41 

154 

II 

140 

53 

100 

36 

333 

37 

aag 

37 

164 

5 

156 

14 

103 

2 6 

10a 

II 

108 

44 

345 

8 

219 

12 

306 

46 

198 

15 

388 

33 

iw ix 

1 14 

36 

107 

7 

109 

4 

337 

47 

aaa 

J 3 

316 

1 

131 

13 

na 

45 

121 

12 

113 

9 

100 

33 

326 

35 

187 

47 

163 

17 

131 

57 

122 

41 

119 

53 

IO3 

58 

333 

10 

201 

16 


II Long 

0 

/ 

7 

49 

3 

6 

2 

2 

43 

53 

41 

48 

37 

30 

39 

43 

7 

31 

4 

44 

2 

3 

43 

54 

41 

36 

7 

9 

0 

35 

35 ° 

58 

3 °i 

53 

43 

41 

40 

38 

35 i 

43 

I 34<5 46 I 

30° 

39 

378 

44 

280 

54 

21 

43 

3 

*4 

35 * 

20 

345 

49 

39 

38 

300 

%6 

378 

38 

377 

37 

367 

26 

359 

0 

35 ° 

37 


o / 

15* *4 

147 31 

146 37 
219 o 

3i6 55 

212 37 
3x4 49 
183 38 
179 51 

177 xo 
33 X 30 
339 13 
194 45 

188 1 

178 34 
139 38 
346 39 

343 36 

194 31 

1 89 34 
143 37 
1 31 33 
133 42 
251 19 
332 50 

330 56 
215 35 

259 X4 

170 3 

148 4 

147 3 

137 2 

344 13 

335 49 
330 X 

185 43 

163 4 

163 17 
1 59 
'34 39 
244 32 
315 3* 
300 16 
*77 34 
178 9 

165 51 
147 37 
357 49 


193 26 | 278 51 | - 


—36 39 
-25 19 
—30 8 

-33 3 

—34 56 
-15 39 
+ 19 53 
—38 27 
—26 40 
-35 11 

— 33 49 

-34 54 
—38 50 
—36 10 

— 26 13 

-13 44 
—33 40 
-24 53 
—26 15 
-37 4 

-13 47 
-15 46 

— 33 3 

-14 45 

— 36 48 

— 26 17 

— 26 59 

4-19 59 
-14 13 
—33 6 

-15 45 
-19 40 
—36 16 

-35 5« 
—36 45 

“ T 4 9 
-15 23 

— 31 53 

-19 37 

— II 38 
-37 14 
-44 46 

— 14 10 

-31 57 

— 15 O 

-19 37 

— 13 31 
—37 21 

-44* 15 
-44 5° 
—14 6 

-ax 45 
-14 58 











t 

l 


of solab fepors, 1858 67 


1858 

Day 

No 

n 




II Lat 

Gioup 




hhhi 

hr 

HI 


hh 

0 

/ 

0 

/ 


July 3 


I 993 

3996 

139 

55 

190 

56 

276 

31 

-15 

’4 

393 



4 

5334 

I 33 

8 

182 

5 1 

268 

1 6 

-18 

46 

393 



5 

5469 

131 

33 

180 

53 

266 

18 

-19 

8 

292 



6 

8184 

113 

33 

I 54 3 6 

340 

1 

-18 

30 

293 



7 

7234 

108 

53 

162 

0 

347 

35 

— 13 

37 

393 

4 

1845^7 

8 

9799 

340 

II 

282 

33 

34i 

34 

-27 

13 

289 



9 

8996 

215 

37 

355 

37 

3x4 

39 

-43 

59 

390 



2000 

8835 

3X3 

3° 

250 

59 

3 xo 

11 

-44 

53 

290 



I 

6no 

340 

58 

34J 

4 


16 

-13 

48 

39I 



3 

4539 

300 

33 

217 

49 

277 

t 

— 31 

43 

393 



3 


303 

58 

3X6 

14 

275 

3 6 

-15 

7 

393 



4 

39*9 

t 7 8 

43 

207 

33 

366 

34 

“ J 9 

39 

393 



5 

3266 

138 

16 

186 

4 

245 

1 6 

— 30 

23 

393 



6 

3865 

I^I 

13 

x8o 

] 

239 

x 3 

— 30 

H 

293 



7 

4191 

128 

38 

188 

13 

247 

25 

— 13 

18 

393 



8 

9761 

in 

13 

F33 

28 

191 

40 

— 30 

55 

395 



9 

9509 


7 

137 

15 

19 6 

27 

-’4 

l8 

295 

6 

186 487 

2010 

8780 

251 

38 

268 

34 

299 

47 

-’4 

3 

39I 



I 

6932 

233 

30 

2+5 

57 

277 

30 

— 31 

35 

393 



3 

4304 

193 

17 

2T 5 

17 

246 

40 

— 30 

3 1 

293 



3 

2915 

303 

4 

315 

45 

247 

8 

— 13 

5 

293 



4 

4027 

*74 

8 

206 

54 

238 

17 

— 30 

O 

293 



5 

8189 

118 

10 

159 

9 

190 

33 

— 30 

38 

295 



6 

7462 

113 

17 

J64 

35 

195 

48 

-14 

47 

395 



7 

8235 

in 

45 

156 

58 

188 

31 

-15 

47 

295 



8 

8838 

130 

33 

152 

’9 

1 83 

42 

-24 

5 1 

395 

8 

J 88 651 

9 

9260 

245 

51 

275 

3 T 

276 

1 3 

“31 

19 

292 



2020 

6713 

233 

13 

345 

59 

246 

4 1 

—21 

0 

393 



X 

5887 

333 

35 

256 

50 

237 

32 

—22 

7 

393 



2 

54+5 

T39 

r/, 

X89 

3 

189 

45 

—20 

47 

395 



3 

6538 

137 

48 

r8x 

57 

182 

39 

-25 

’4 

295 



4 

43x7 

138 

56 

194 

5 

194 

47 

-15 

7 

395 



5 

5091 

IEEj 

4 

186 

36 

187 

8 

-14 

5 

395 



6 

8486 

125 

55 

160 

39 

16 r 

ri 

—26 

5 1 

296 



7 

8800 

1X5 

28 

153 

30 

154 

12 

-j 9 

35 

296 



8 

9x45 

III 

55 

’47 

49 

148 

3’ 

-17 

39 

296 



9 

9549 

103 

20 

139 

53 

140 

34 

- 9 

53 

397 

IX 

J 9 J 475 

2030 

9653 

248 

39 

285 

47 

246 

35 

— 2r 

t8 

393 



1 

4853 

209 

53 

228 

4 

188 

42 

—21 

24 

395 



2 

4726 

333 

1 

235 

50 

196 

28 

— 1 3 

53 

395 



3 

4088 

331 

6 

229 

24 

xyo 

2 

-14 

33 

395 



4 

3683 

188 

9 

216 

23 

177 

j 

-’7 

22 

395 



3 

5579 

l6l 

16 

201 

12 

i6j 

5o 

-27 

23 

296 



6 

5030 


24 

’95 

8 

155 4» 

-19 

?3 

296 



7 


TI4 

5 

179 

42 

140 

30 

- 9 

+2 

397 



8 

7338 

117 

39 

170 

50 

131 

38 

-’5 

3’ 

297 



9 

78x8 

ix6 

26 

166 

33 

127 

I 

— 16 

6 

297 

13 

192549 

2040 

8358 

286 

25 

271 

3 1 

216 

55 

+ J 3 

53 

394 



1 

6115 

228 

1 

KSHli 

188 

30 

— 21 

3» 

395 



2 

6236 

343 

3 

248 

43 

194. 

7 

-14 

56 

295 



3 

5638 

239 

33 

344 

8 

189 

32 

-14 

11 

295 



4 

47*8 

333 

8 

333 

31 

178 

45 

-17 

18 

395 



5 

4375 

314 

7 

228 

56 

174 

30 

-17 

47 

295 


K 2 
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1 


MB CARRING ION'S OBSERVATION 


Bay I No 


Ti Node H Long 


July 13 


I 94 5 1 * 


195 5*° 


197 531 


300485 


*05493 


Aug 1 


313473 3080 

1 
3 

315468 3 


318 504 


*19 5*3 


° / O / 

187 3 317 44 

169 58 309 37 

137 40 194 58 

138 48 186 59 

135 33 j8i 44 

344 36 370 18 

*53 4 1 *7* *3 

341 39 357 17 

333 37 345 13 

331 33 336 35 

307 7 333 8 

163 51 309 3 

357 6 386 16 

348 51 383 58 

331 59 356 4<5 

*35 33 *5° 3* 

337 10 337 31 

74 3 140 13 

343 44 384 14 

349 19 378 41 

357 11 365 56 

73 41 169 7 

75 5 157 3* 

178 35 319 11 

44 II 310 7 

60 34 300 40 

63 33 198 o 

133 4 178 14 

*99 53 *79 35 

300 1 370 44 

338 5 353 48 

177 19 333 11 

168 36 319 33 

138 50 170 10 

*37 6 358 57 

330 1 4 353 35 

170 13 333 35 

*3 6 39 * 6 5 15 

145 33 313 30 

143 15 309 7 

358 9 306 33 

338 9 356 33 

317 7 350 30 

198 17 343 19 

308 33 360 1 8 

3*3 37 *5<5 *7 

344 54 371 43 

*37 *5 *64 35 

**4 7 *57 33 

318 30 354 13 

3*5 4 354 48 

398 34 377 50 

305 33 369 36 


^ 0 

■H 

163 

8 

155 

I 

140 

%% 

133 

33 

137 

8 

187 

5 i 

189 

5 <S 

174 

50 

163 

45 

x 53 

58 

140 

4 i 

136 

36 

189 

3 * 

187 

14 


J 53 

48 

140 

37 

43 

38 

159 

7 


41 *3 

3* 3* 

14 36 

344 59 
34 1 *1 
39i 58 
381 45 

*75 *3 

346 13 

*45 34 
I 93 49 
189 36 

*43 38 




-15 46 
~ l6 35 

— 31 40 

— 14 13 

— 19 8 

— 36 30 
-19 41 

— 9 45 

— 16 16 

-14 9 

-31 37 

-36 45 
-19 55 

— 10 o 
+ 30 16 

— 36 58 

—30 8 

“ 9 49 
+ 30 4 

+ 19 31 
—30 34 
+ 19 47 
+ 19 11 
+ 19 3 

-34 13 

+ 30 36 

+ 18 58 
—33 30 

— 16 19 

— 16 13 
-*4 15 
-17 39 
-16 35 

-31 15 

— 31 38 

— 16 34 
-17 31 

— 31 33 
-17 18 
-17 38 














69 


or solar spots ; 1868 


1858 

Day 

No 

Djst 

Poa 



H Lnt 

Gioup 





0 

/ 

. 0 

/ 

0 


0 

/ 


Aug 15 

336 475 

3099 

6335 

317 

27 

202 

26 

86 

36 

-38 

5 6 

307 



2100 

4345 

59 

8 

338 

38 

53 

48 

+22 

46 

310 



I 

5467 

83 

19 

3x5 

55 

40 

5 

+ 18 

35 

310 



2 

6688 

77 

34 

307 

5 ° 

33 

0 

+23 

48 

310 



3 

7431 

80 

5 1 

200 

57 

35 

7 

+33 

6 

<}IO 

19 

* 3 ° 597 

4 

7416 

377 

II 

398 

18 

64 

I 

- 3 

I 

3°8 



5 

8131 

336 

44 

389 

33 

55 

l6 

-33 

43 

3°9 



6 

7836 

339 

45 

383 

*7 

48 

0 

-35 

35 

3°9 



7 

3461 

l68 

45 

241 

49 

7 

32 

— TO 

53 

3 11 



8 

229T 

ICJO 

10 

339 

34 

5 

7 

+ I 

38 

313 



9 

416O 

3 J 5 

53 

374 

4 

39 

47 

+ 17 

38 

310 



21 10 

347 1 

338 

55 

367 

34 

33 

17 

+ 19 

44 

31° 



I 

3°*5 

357 

33 

357 

59 

33 

43 

+ 23 

8 

310 



2 

7443 

81 

5 ° 

204 

45 

33 ° 

38 

+ 33 

83 

313 

22 

®33 567 

3 

9559 

348 

7 

3*7 

37 

4 1 

2 

-35 

20 

309 



4 

9933 

254 

2 

33 1 

3 

54 

38 

-32 

49 

3°9 



5 

8774 

3°4 

25 

316 

j <5 

39 

51 

+ 17 

14 

310 



6 

8056 

3°7 

54 

308 

1 

3 1 

36 

+ 19 

39 

31° 



7 

7339 

3 I 4 

II 

300 

16 

33 

51 

+ 23 

21 

310 



8 

8646 

3 H 46 

313 

54 

37 

39 

4-36 

5 

310 



9 

8791 

133 

5 « 

197 

31 

281 

6 

-17 

36 

3 i 5 



2120 

9784 

129 

40 

179 

53 

363 

38 

-18 

57 

3 i 5 

33 

334 697 

I 

9946 

251 

54 

333 

43 

40 

16 

-35 

37 

3°9 



2 

977 3 

303 

57 

334 

27 

43 

O 

+ 16 

IO 

310 



3 

9613 

306 

7 

33 ° 

38 

38 

II 

+18 

37 

310 



4 

9033 

313 

4 i 

320 

19 

37 

53 

+ 24 

36 

310 



5 

7457 

140 

33 

213 

49 

381 

22 

-17 

46 

3*5 



6 

8546 

136 

34 

303 

36 

369 

59 

-19 

18 

VI 



7 

9036 

*33 

41 

1 95 

39 

263 

13 

—18 

53 

3*5 



8 

6583 

92 

40 

314 

38 

382 

11 

4-15 

50 

3*4 



9 

6893 

93 

38 

313 

4 

279 

37 

4-15 

36 

314 

26 

337 571 

3130 

4x79 

187 

5 o 

353 

13 

380 

0 

-17 

2 

3*5 



1 

4976 

173 

33 

344 

33 

371 

XI 

-19 

20 

3*5 



3 

59*58 

164 

54 

336 

45 

363 

33 

— 23 

44 

3*5 



3 

5919 

157 

22 

233 

35 

360 

13 

-I 9 

31 

3*5 



4 

8017 

143 

45 

3 X 3 

5 ° 

339 

38 

— 31 

47 

316 



5 

9493 

129 

14 

190 

0 

216 

48 

— 16 

X 

317 



6 

9695 

97 

56 

I8l 

35 

208 

33 

4-13 

5 

3*8 



7 

3180 

12 

21 

360 

1 

386 

49 

4 - 19 

27 

3*4 



8 

1917 

*9 

37 

258 

31 

285 

9 

4 -i 8 

X 

3*4 

Sept 5 

247 533 

9 

7969 

303 

40 

331 

15 

206 

44 

4 - 13 

34 

318 



3140 

6x41 

361 

46 

3 °° 

41 

186 

10 

— 13 

5 

3*9 



1 

5755 

351 

3 

394 

41 

180 

10 

-15 

49 

3*9 



3 

4581 

235 

41 

379 

3 

164 

3 1 

-17 

43 

320 



3 

4473 

317 

37 

275 

XI 

160 

30 

-18 

20 

320 



4 

4345 

203 

I 

368 

23 

153 

53 

-18 

38 

330 



5 

5705 

183 

43 

355 

54 

141 

23 

-35 

33 

321 



0 

3 io 3 

8 6 

45 

351 

19 

136 48 

4-14. 31 

333 

8 

250 563 

7 

9783 

376 

5 « 

346 

37 

188 

58 

— T 3 

53 

3*9 



8 

9347 

376 

13 

337 

35 

179 

56 

— 12 

48 

3*9 



9 

8356 

364 

43 

320 

53 

163 

34 

-18 

34 

330 



3150 

7134 

257 

13 

308 

33 

151 

4 

-18 

53 

330 



1 

6891 

343 

49 

300 

15 

143 

46 

-35 

3 6 

321 














































MB CABBINGTON'S 0BSEBYATI0N8 


Bay I Bo 


3*4 5°* 


*8 331 60s 


784a 

8589 

8707 

8433 

6156 

5453 

4835 

4081 

5748 

95** 

9374 

5355 

5937 

7x48 

7*557 

3947 

9048 

599* 

4930 

3813 

3937 

5184 


338 494 


99 3 

95 4 
373 5 5 
373 50 

349 36 

3S3 3 

3*4 16 
86 31 
84 5i 

308 6 

309 33 
153 35 

148 9 

136 37 
134 4i 
51 6 

89 o 

360 33 

350 9 
*43 59 
337 S3 
316 37 

3X0 47 

5° 14 

143 37 
140 38 

Z 4 *2 

367 36 

361 30 
358 48 
353 3 

333 46 
33 34 
T48 13 

353 33 
3*8 38 
3*8 34 

153 5 

370 9 

353 7 
38 19 
37 50 
49 4« 
171 xo 

150 33 
145 5 

137 30 

136 7 
36S 48 
363 sr 
*57 15 
348 44 

346 3 


370 8 

363 43 
30 57 
17 33 
35i 17 

348 14 

349 ** 
3°i 4® 
391 39 

43 3° 
38 x8 
305 *8 

300 3 

388 3 

*8 3 33 
318 54 
366 41 
6 34 
356 47 
349 3* 
34i 57 
34* 41 
339 *8 

3*3 4 

386 30 

*73 4 
374 33 
18. 14 
8 39 
i 36 
354 *3 
354 37 
334 54 
399 46 

44 37 

33 r * 

6 50 

337 11 

55 3 

34 11 
347 14 

343 * 
34i 5* 

344 *4 
33°. 4* 
3*3 *8 
308 54 

*97 33 
73 16 

57 16 
46 34 

37 35 
33 0 


II Long 


HI 55 
104 39 
193 46 
189 33 
163 6 

160 3 

161 15 

113 39 
T03 18 
116 6 

no 54 

18 4 

13 38 
o 39 

355 59 
31 30 

339 1 7 

30 34 

10 47 
3 3* 

355 57 

356 41 
353 *8 

337 4 
300 30 


30 6 

10 31 
3 38 

3 5* 1 5 
356 19 
336 46 
301 38 

378 31 

367 O 
340 34 
300 55 

x88* 3 

1 67 10 
130 13 
116 5 

1 14 51 
1x7 33 
103 41 
96 37 
81 53 
70 3* 
107 33 

9* 3* 
81 40 

7* 5i 
68 x6 



+ 17 35 
+ 15 3 

+ 30 13 

+ 15 8 

+ 16 30 
-16 8 

-x 6 38 
“i 3 37 
-1 3 43 
+ *3 50 
+ 33 38 
-15 45 

-16 33 
-13 30 

— 13 II 

—37 O 

—37 40 
+ 33 l8 

— 31 38 
-34 35 
+ 34 58 
-IS 33 
-15 43 
-13 43 

— 13 8 

—36 40 
+33 19 
—30 56 
-3* 38 
+ 33 33 

-33 *3 
-14 5 

-14 46 
-33 50 
+ 31 58 

+ 33 14 

+ 15 45 
-13 34 
-17 5° 
—19 36 

— 30 56 

-33 43 
-17 48 
-18 31 
—30 39 



353 
353 
35° 
35° 
35i 
35 1 
35* 
353 
353 
353 

353 
355 
355 
355 
355 

354 
357 

355 
355 
355 

355 

356 
<556 

357 
35« 

358 

359 
355 
355 
355 
335 

356 

557 

358 

360 

361 
363 

3*3 

363 

364 
3<55 
3*5 
3*5 
366 
366 
366 
3*7 
3*7 
3** 
366 

3*7 

3*7 

3*7 













OF SOIA.lt SP01S, 1858 


73 


1858 

Dny 

No 

Disfc 

POB 

Tr 

Node 

II 

Long* 

II 

Lnt 

Group 

Doc 5 


23U 

4450 

359 

0 / 

7 

5 

0 / 

58 

41 

0 / 

14 

+ 35 

O 

3 ° 

369 



S 

4605 

SI 9 

33 

10 

56 

46 

IS 

— S4. so 

3*8 



3 

3707 

179 

44 

354 

31 

39 

47 

-14 

5 ^ 

37° 



4 

3499 

157 

O 

345 

53 

SI 

8 

-15 

54 

37 ° 



5 

; 4169 

147 

3 1 

340 

TO 

r 5 

36 

-itf 

3 9 

370 



6 

5008 

143 

55 

334 * 

SS 

9 

38 

-17 

57 

370 

*9 

35a 526 

7 

5546 

138 

33 

329 

51 

5 

7 

-17 

5 6 

370 

8 

9383 

3 TJ 

stf 

76 

0 

373 

13 

+39 

53 

37 i 



9 

5137 

307 

49 

39 

50 

336 

3 

+13 

15 

373 



3320 

4090 

332 

is 

37 

25 

ss<? 

28 

+17 

43 

373 



1 

2830 

317 

so 

SO 

55 

317 

8 

-13 

45 

373 



% 

2500 

x 75 

so 

9 

37 

305 

40 

-15 

3 « 

373 



3 

2971 

156 

r 9 

3 

3 { 

3 99 

36 

-16 

7 

373 



4 

->652 

153 

45 

359 

53 

196 

tf 

—is 

48 

373 



5 

<>351: 

1)7 

53 

334 

57 

171 

TO 

-13 

36 

374 

SS 

355456 

6 

7253 

I 2 S 

II 

338 

42 

164 

54 

-is 

17 

374 

7 

9335 

291 

53 

81 

44 

336 


+13 

9 

373 



8 

8170 

394 

53 

68 

39 

SS^ 

0 

4-T3 

32 

373 



9 

7858 

3°4 

6 

63 

33 

S17 

54 

4-19 

48 

373 



2330 

7433 

257 

6 

tfs 

11 

316 

43 

-15 

46 

373 



1 

6394 

253 

34 

53 

39 

SO7 

0 

— T 5 

57 

373 



S 

5339 

245 

33 

43 

36 

198 

7 

-17 

24 

373 



3 

soy 5 

183 

58 

14 

54 

169 

35 

-13 

57 

374 



4 

397 r 

1 66 

ss 

9 

39 

i tf 4 

0 

-18 

s 

374 



5 

8673 

116 

51 

^itf 

52 

ni 

ss 

— t8 

so 

376 

3 6 

359 597 

6 

9793 

”3 

37 

397 

36 

93 

7 

-16 

+5 

378 

7 

7084 

3°9 

rtf 

58 

38 

T 54 

34 

+ 31 

41 

375 



8 

6615 

316 

*9 

53 

32 

148 

27 

+ 23 

53 

375 



9 

7607 

351 

33 

67 

31 

163 

'7 

-19 

LO 

374 



3340 

3770 

166 

54 

r 4 

48 

no 

44 

-17 

40 

376 

*7 

360 603 

i 

4836 

136 

48 

354 

40 

90 

36 

-17 

0 

378 

3 

8301 

304 

35 

70 

55 

T53 

35 

+ 33 

37 

375 



3 

7839 

308 

3 

66 

23 

147 

53 

+ 33 

58 

375 



4 

8756 

253 

3 * 

80 

53 

)62 

33 

-)9 

19 

374 



5 

2879 

3 X 1 

50 

38 

53 

IIO 

33 

-17 

16 

376 



6 

3214 

I44 

54 

8 

40 

90 

30 

-16 

5 ° 

37 8 



7 

4938 

173 

3 r 

14 

44 

96 

24 

-31 

37 

377 



8 

5 i 45 

167 

40 

xo 

58 

92 

38 

- 3 1 

56 

377 

Jnn a 

1531 

9 

9563 

68 

35 

311 

3 

33 

42 

H 33 

35 

383 

2350 

9890 

253 

49 

108 

45 

xo6 

38 

- 17 

5 r 

37 ^ 

1859 


1 

9045 

354 

3 

9 i 

H 

88 

57 

-17 

1 

378 



3 

4291 

194 

54 

33 

33 

3 i 

6 

-37 

47 

380 



3 

3996 

310 

34 

35 

40 

33 

33 

-18 

30 

381 



4 

3665 

181 

3 

26 

49 

34 

33 

-18 

38 

381 



5 

3769 

143 

33 

16 

45 

J 4 * 

38 

-15 

45 

381 



6 

8649 

117 

19 

338 

49 

336 

33 

-33 

55 

3«3 



7 

667 3 

313 

1 

59 

43 

57 

36 

+ 33 

39 

37 9 



8 

5639 

320 

56 

5 ° 

6 

47 

49 

+ 33 

19 

37 9 



9 

5123 

334 * 

3 

41 

45 

39 

38 

+ 33 

48 

382 



3360 

4921 

34 ^ 

23 

34 

57 

33 

40 

+ 35 

2 

382 



1 

5 oi 5 

358 

39 

38 

3 i 

36 

14 

+ 36 

40 

383 


8504 

2 

4811 

4 

43 

35 

9 

33 

52 

+ 25 

19 

382 

9 

3 

6175 

37 

37 

*3 

5 ° 

373 

3 ® 

+ 38 

37 

385 


L 



74 


me careington’s obseeyations 



Pos 

Pi Node 

H Long 

0 

/ 

0 

/ 

0 

/ 

175 

3 1 

33 

16 

391 

56 

66 

40 

333 

34 

333 

14 

70 

4 

34° 

51 

339 

3 1 

69 

57 

3*7 

28 

336 

8 

131 

4 

13 

4 

270 

44 

139 

14 

8 

4 

366 

44 

113 

4* 

358 

17 

256 

57 

no 

54 

353 

28 

253 

8 

no 

55 

349 

5® 

348 

3° 

99 

54 

318 

58 

317 

38 

103 

45 

3i» 

54 

an 

34 

305 

*3 

81 

58 

370 

14 

313 

33 

76 43 

364 

58 

317 

40 

5i 

37 

339 

43 

3+» 

33 

44 

ia 

233 

38 

339 

5 

83 

34 

270 

40 

339 

n 

73 

0 

200 

l6 

333 

37 

59 

34 

347 

40 

161 

33 

3* 

16 

230 

33 

lQr 5 

134 

39 

13 

38 

*4 

31 

33 

ImEMM 

343 

30 

T[ 3 

37 

373 

8 

246 

3 

IOI 

37 

259 

58 

341 

11 

89 

28 

347 

59 

399 

5 

104 

56 

363 

*7 

394 

19 

IOO 

30 

368 

I 

386 

6 

81 

8 

3 39 

39 

399 

38 

73 

33 

333 

4 

317 

48 

6l 

4i 

aao 

13 

232 

34 

63 

$8 

aai 

59 

237 

34 

55 

5« 

214 

27 

330 

*3 

53 

3 

an 

34 

144 

7 

30 

55 

189 

26 

100 

46 

345 

6 

143 

37 

59 

34 

34* 

57 

hi 

28 

38o 

13 

T35 

0 

237 

35 

345 

30 

i*3 

9 

335 

44 

*44 

54 

113 

0 

314 

35 

350 

36 

113 

38 

315 

13 

37 

53 

19 

31 

133 

6 

148 

6 

39 

05 

142 

3° 

113 50 

3 

37 

106 

ia 

105 

13 

4 

47 

107 

aa 

99 

47 

356 

10 

98 

45 

n 

55 

344 

34 

87 

9 

106 

50 

319 

39 

6a 

14 

284 

31 

126 

49 

31 

13 

310 

18 

6 9 

28 

333 

53 

333 

53 

62 

37 

337 

1 

138 

15 

49 

29 

313 

53 

9 

50 

44 

46 

309 

xo 

IOI 

37 

15 

26 

379 

50 

95 

1 

354 

40 

359 

4 


o / 

— 30 II 

+ 1( 5 59 

+ 13 15 

+ 15 II 

-33 33 

-34 7 

-IS 44 

— 18 13 

-19 5 

-13 33 
—16 13 
+ 37 3 

+ 3 ° 39 

+ 11 15 
+ 16 55 
- 3 i 53 
—18 40 
-31 47 
-38 34 
-13 3 

-13 30 
—31 33 

— 18 39 

—30 48 
+ 30 9 

+ 36 37 
+ xo 46 
+ 15 55 
+ 3 i 35 
-17 39 

— 13 48 

-15 V > 

— 31 t 

— 1 6 I 

+iy 33 

+ 16 33 

’7 59 
8 36 

-13 33 
+ 19 «7 

— 16 7 

—35 8 

-18 34 
—1 5 10 

-17 33 

—34 33 
+ 34 3 

+ 7 37 
+ 7 48 
—33 1 

+36 15 

-31 50 
-19 3 
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ma 

B 

No 

Hi 

— 


H Long 

H 

Lftt 

Group 

Feb 3 


2417 

89x8 

42 

5 / 

IO 

4 

D / 

10 

268 

/ 

34 

4 * 26 

0 / 

59 

400 

24 

54542 

8 

8690 

44 

x 7 

6 

8 

270 

33 

+34 

12 

400 

9 

5878 

339 

12 

1 X 5 

57 

81 

36 

— 17 

36 

402 



3430 

5738 

343 

10 

1 15 

56 

81 

35 

— 10 

3 

402 



1 

4428 

335 

17 

106 

46 

73 

35 

— 12 

3 8 

402 



3 

3333 

199 

5 

93 

55 

59 

34 

— 21 

44 

403 



3 

2525 

3 X 5 

5 

93 

IX 

58 

5 ° 

-15 

6 

4°3 



4 

2134 

i 95 

56 

88 

21 

54 

O 

— 16 

53 

4 ° 3 



5 

2987 

179 

35 

87 

5 

53 

44 

-33 

17 

4°3 



6 

3308 

84 

14 

6l 

49 

27 

28 

— II 

28 

404 



7 

4666 

84 

36 

53 

21 

*9 

0 

-X 3 

12 

404 



8 

7204 

68 

12 

34 

47 

0 

26 

- 3 

54 

4 ° 5 



9 

8216 

87 

18 

35 

22 

35 x 

I 

— t8 

31 

406 



2430 

8709 

85 

x 5 

19 

43 

345 

22 

-17 

4 

406 



1 

8961 

56 

37 

X 9 

5 

344 

44 

+ 8 

18 

407 

Miu 3 

61 67 8 

3 

9568 

59 

41 

9 

11 

334 

5 ° 

+ 7 

18 

4O7 

3 

5751 

269 

57 

120 

16 

344 

41 

+ 6 

38 

407 



4 

4517 

279 

54 

no 

35 

335 

0 

+ 7 

15 

407 



5 

3804 

390 

12 

104 

34 

338 

49 

+ 7 

57 

4°7 



0 

55*7 

227 

57 

120 

46 

345 

II 

-16 

48 

406 



7 

5x89 

25 

35 

64 

47 

389 

12 

+ *3 

45 

408 


64512 

8 

8934 

84 

38 

24. 

4 

348 

39 

-18 

16 

41 I 

6 

9 

9409 

236 

X 9 

159 

43 

343 

56 

+ 6 

6 

4 ° 7 



2440 

8763 

359 

39 

150 

18 

334 

31 

+ 7 

12 

407 



£ 

4208 

302 

12 

X05 

7 

389 

20 

+ X 3 

10 

408 



2 

3533 

337 

43 

90 

39 

274 

53 

+ 13 

33 

408 



3 

7938 

34 

5 « 

45 

33 

229 

36 

+ 19 

58 

412 



4 

8390 

39 

43 

39 

33 

223 

36 

4* 18 

18 

412 



5 

7859 

39 

r 

44 

49 

329 

3 

+ 16 

43 

412 



6 

7725 

46 

55 

43 

31 

237 

44 

+ 10 

37 

412 



7 

9386 

53 

5 1 

23 

18 

307 

3 1 

+ 10 

4 T 

4 3 3 

8 

66 321 

8 

7 X 59 

357 

56 

73 

49 

357 

3 

+ 35 

3 

409 

9 

7061 

273 

18 

*33 

6 

388 

5 ° 

4-13 

58 

408 



2450 

5487 

12 

9 

73 

12 

228 

56 

4-19 

43 

412 



1 

4670 

3 31 

5 

100 

31 

356 

15 

4" 19 

3 i 

410 


56 531 

2 

7 i 3 i 

43 

35 

5 i 

3 

306 

47 

4 -u 

4 

413 


3 

5458 

IT 

58 

73 

26 

229 

1 

+ 19 

37 

41s 



4 

59 x 6 

21 

12 

67 

5 

323 

40 

+ 18 

36 

412 



5 

7138 

43 

38 

5 i 

6 

306 

4 1 

4-xo 

53 

413 


67 486 

6 

66 70 

46 

5 o 

53 

49 

309 

34 

+ 7 

3 i 

4*3 

9 

7 

8264 

267 

11 

146 

4 

388 

6 

4-12 

37 

408 



8 

4638 

35 1 

2 

86 

46 

228 

48 

4-19 

35 

412 



,9 

4879 

3 

40 

80 

19 

233 

31 

4-18 

40 

412 


67491) 

2460 

57 X 3 

3 + 

43 

64 

19 

206 

31 

+ 11 

15 

4*3 


1 

4673 

35 ° 

53 

86 

49 

328 

41 

4-19 

43 

4*2 



2 

4856 

3 

28 

80 

3 ° 

322 

33 

4 -i 8 

35 

4*2 



3 

5 ° 57 

33 

39 

68 

3 i 

210 

33 

+ 9 

39 

4*3 


67 540 

4 

9584 

79 

37 

T 9 

30 

l6l 

33 

-14 

35 

4*5 


5 

5549 

299 

40 

1 14. 

30 

256 

33 

4-19 

36 

410 



6 

4676 

349 

34 

87 

34 

339 

36 

+ 19 

53 

412 



7 

4140 

76 

33 

69 

33 

311 

34 

—10 

40 

414 


68 629 

8 

9756 

85 

54 

15 

8 

r 57 

0 

—20 

37 

4 i 5 

10 

9 

9431 

262 

54 

162 

5 i 

388 

41 

4-13 

3 

408 
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mb carwngton’s observations 


18C1 

Day 

No 

Dint 

Poa 

Fi Nodo 

II Long 

H Ldt 

Group 

Alin io 


2470 

6875 

c 

2aa 

/ 

53 

137 

/ 

34 

363' 

/ 

14 

c 

— ai 

/ 

7 

41 1 



I 

4733 

330 

IO 

X03 

O 

238 

5 ° 

4-19 

5 * 

412 



2 

4437 

333 

3 

96 

3 i 

aaa 

ai 

+18 

69 

41a 



3 


6 

38 

85 

16 

an 

6 

+ 9 

38 

413 



4 

39 ->6 


46 

81 

15 

307 

5 

+ 11 

36 

4*3 



3 

3731 

15 

3 * 

81 

8 

206 

58 

+ 9 

S 3 

4*3 



0 

1803 

77 

39 

84 

45 

aio 

35 

- 9 

a 

414 



7 

2865 

74 

*5 

78 

34 

ao4 

14 

- 9 

IO 

414 



8 

8380 

78 

57 

37 

38 

163 

a8 

-14 

30 

413 

1 1 

69449 

mm 

8866 

8347 

85 

223 

49 

21 

33 

153 

4 

36 

157 

366 

54 

37 

— ao 
— ai 

36 

13 

4 X 5 

41 1 



I 

3333 

303 

48 

113 

58 

238 

9 

4-19 

43 

413 



% 

4Hot 

3 T 3 

54 

107 

ai 

aai 

33 

4-19 

5 

4ia 



3 

0363 

185 

36 

96 

35 

aio 

45 

- 8 

a6 

414 



4 

3898 

328 

58 

97 

55 

aia 

6 

+ 9 

31 

4x3 



5 

3«47 

348 

56 

93 

11 

306 

aa 

4 - 8 

5 <* 

4*3 



6 

3334 

346 

5 i 

93 

20 

306 

3 1 

+ 11 

19 

4x3 



7 

7978 

86 

5 i 

43 

1 

157 

18 

— ao 

47 

415 

iK 

7648.1 

8 

7379 

79 

8 

48 

7 

163 

18 

— 14 

a+ 

4 J 5 

y 

6676 

390 

6 

T 33 

ao 

147 

46 

4-33 

IO 

416 



3490 

64 rtj 

399 

38 

137 

5 

141 

3 X 

4-23 

3 

416 



1 

0673 

220 

4 

143 

ax 

157 

47 

— ai 

38 

4*5 



l 

5 < 5»5 

M 3 

43 

136 

6 

130 

33 

-17 

37 

4'5 



5 

0967 

36 

37 

98 

1 


tm 

- 4 

ai 

4 i 7 



4 

3195 

6a 

30 

90 

ia 


IS 

- 6 

17 

4*7 



*5 

373X 

9 

43 

90 

39 

104. 

55 

+ 10 

54 

4x8 



6 

4087 

11 

40 

88 

39 

10a 

55 

4-13 

17 

418 



1 

4346 

19 

38 

85 

17 

99 

43 

+ 10 

5 X 

4 l 8 



8 

4303 


1 

78 

3 

93 

37 

-13 

59 

419 



9 

3734 

83 

12 

68 

15 

83 

41 

—13 

34 

419 

19 


2500 

6933 

94 

6 

61 

9 

75 

35 

—24 

57 

420 

t 

H103 

332 

47 

157 

41 

138 

4 

—at 

33 

4'5 



3 

7336 

337 

3 

149 

59 

150 

aa 

-17 

38 

4x3 



3 

7«'3 

38 o 

19 

147 

1 

147 

34 

+ 3 T 

54 

416 



4 

7449 

388 

13 

140 

39 

140 

53 

4-35 

IO 

416 



5 

1793 

337 

56 

113 

55 

1 14 

18 

- 4 

33 

4 r 7 

1 


6 

0110 

383 

13 

104 

33 

104 

46 

- 6 

35 

417 



7 

3054 

333 

2 

104 

37 

104 

30 

+ 10 

44 

418 



8 

397<5 

358 

31 

94 * 

36 

94 

49 

+ 14 

34 

4»8 



9 

3391 

g 8 

9 

93 

3 

93 

35 

-14 

30 

419 



35^ 

3973 

87 

39 

81 

40 

82 

3 

—15 

*7 

419 

ao 


1 

3 

553<5 

8988 

100 

373 

59 

34 

74 * 

163 

18 

2 

74 

147 

41 

3 

--35 
+ 22 

9 

8 

430 

4x6 



3 

8753 

228 

7 

166 

37 

150 

38 

-17 

49 

4 i 5 



4 

9&6i 

224. 

3 

173 

38 

157 

39 

—21 

4 i 

4x5 



g 

4048 

393 

3 1 

121 

3 

105 

3 

+ 10 

44 

418 



0 

3918 

313 

38 

**3 

23 

97 

33 

4-14 

3 ° 

418 



7 

0 

3848 

347 

31 

137 

38 

in 

39 

- 5 

19 

4*7 



0 

3^3 

350 

33 

133 

33 

107 

33 

- 4 

47 

4*7 



9 

1417 

179 

3 ° 

108 

33 

92 

33 

-14 

16 

419 



3530 

1833 

117 

2 

98 

37 

83 

a8 

-15 

8 

419 



1 

3773 

116 

1 5 

94 

34 

78 

35 

-19 

18 

4 r 9 



% 

3316 

*43 

9 

100 

59 

85 

0 

-35 

11 

420 


f 


1 

1 

I 

I 


I 
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77 


1850 

Day 

No 

Dist 




IB 

Iiftt 

Group 

Mar 

30 


3533 

3883 

119 

3 / 

53 

90 

55 

74 

D / 

55 

-25 

0 / 
14 

420 


22 

80457 

4 

9835 

4 i 

33 

39 

23 

13 

24 

+ 21 

IO 

421 


5 

7646 

243 

37 

156 

47 

114. 

5 ° 

- 5 

6 

417 




6 

66 35 

344 

40 

148 

27 

106 

3 ° 

- 5 

I 

4 1? 




1 

6839 

368 

54 

146 

X 

104. 

4 

+ 11 

4 

418 




8 

6385 

377 

5 

139 

48 

97 

5 i 

4-14. 

0 

418 




9 

4617 

335 

43 

*33 

36 

9 * 

39 

-14. 

39 

419 




353 ° 

3098 

316 

0 

133 

xo 

81 

!3 

-15 

3 

419 




1 

3558 

177 

57 

"5 

54 

73 

57 

-25 

48 

420 




3 

8539 

i 34 

33 

54 

4 i 

12 

44 

+ 21 

2 

421 




3 

9039 

35 

j6 

48 

25 

6 

38 

4-33 

38 

421 



89 5*5 

4 

9333 

40 

8 

44 

I 

2 

4 

+19 

19 

421 


3 1 

5 

9548 

366 

33 

184 

42 

14 

16 

+19 

19 

421 




6 

9°74 

266 

18 

177 

3 

6 

37 

+17 

is 

421 




7 

8633 

374 

10 

169 

10 

358 

44 

+ 33 

5 

42X 




8 

6383 

363 

41 

152 

38 

343 

2 

+ 6 

33 

422 




9 

5 X 7 5 

318 

1 6 

145 

J 5 

334 

49 

-I8 

38 

423 




3540 

4357 

337 

41 

118 

39 

<508 

13 

+ t 9 

7 

425 




X 

4005 

82 

12 

93 

0 

38 s 

34 

— 12 

12 

427 




3 

5394 

88 

35 

85 

33 

275 

7 

-18 

18 

427 




3 

5933 

84 

54 

80 

32 

270 

6 

-17 

36 

427 

A pi 

i 

90475 

4 

5 

8338 

9458 

369 

21 

55 

60 

183 

33 

3 

30 

359 

7 

0 

-19 
+ 22 

45 

13 

429 

431 




6 

7730 

355 

55 

1 ( 5 5 

53 

34 i 

5 o 

+ 5 

XI 

422 




7 

71L6 

333 

23 

x6i 

39 

337 

26 

—18 

52 

433 




8 

4934 

303 

f> 

132 

7 

08 

4 

+18 

48 

425 




9 

3193 

334 

44 

T 34 

43 

^10 

40 

— 12 

3 

424 




3550 

3073 

99 

57 

106 

59 

383 

55 

-*3 

19 

437 




1 

3599 

99 

47 

99 

4 

275 

i 

-18 

17 

437 




3 

4346 

95 

49 

93 

35 

369 

32 

-18 

36 

437 



93 - 589 

3 

6948 

85 

35 

73 

47 

249 

44 

-19 

40 

439 


3 

4 

7-363 

374 

50 

161 

45 

307 

43 

+ 18 

36 

435 




5 

7060 

397 

10 j 

147 

29 

293 

37 

+ 38 

59 

436 




6 

9603 

337 

3 

193 

35 

339 

33 

-17 

39 

433 




7 

35 io 

331 

35 

138 

31 

384 

19 

-13 

32 

437 




8 

3683 

199 

37 

130 

37 

376 

25 

-16 

54 

427 



96476 

9 

3364 

173 

46 

133 

36 

369 

34 

-18 

39 

427 


7 

3560 

7x04 

313 

39 

165 

34 

356 

14 

-»5 

19 

438 




1 

5315 

3x6 

40 

152 

44 

243 

34 

-19 

8 

439 




3 

4<559 

313 

11 

147 

35 

233 

25 

-19 

3° 

439 




3 

7974 

30 

55 

81 

13 

T73 

3 

+ 38 

11 

430 



1 10 503 

4 

8507 

31 

8 

75 

53 

166 

43 

+3° 

57 

43 ° 


31 

5 

9631 

369, 

33 

307 

1 

98 

54 

+ 33 

35 

43 1 




6 

3°3° 

174 

15 

143 

49 

34 

43 

—31 

24 

433 




7 

3815 

*59 

36 

138 

1 

29 

54 

—31 

9 

433 




8 

5644 


31 

104 

55 

35<5 

49 

— 30 

3 

433 




9 

7x51 

86 

34 

92 

10 

344 

3 

-I 9 

13 

433 




3570 

7931 

85 

35 

84 

55 

33 6 

49 

-19 

46 

433 




1 

8036 

44 

3 

86 

1 

337 

54 

+ 13 

3 

434 

May 


134483 

3 

8345 

47 

34 

83 

13 

334 

6 

+ 11 

4 

434 

5 

3 

9071 

339 

15 

314 

5 ° 

368 

34 

-17 

13 

435 




4 

8957 

335 

44 

313 

57 

366 

31 

— 30 

*3 

435 




5 

8006 

373 

4 i 

199 

3 

252 

37 

+ 18 

14 

43 6 
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MB CABBIIvGTON’s OBSEBVA1IONS 


May 5 


I a? S°8 


131 54a 


32 141 66 4 


* 6 *45 539 


June 5 15565a 



Fos 

0 

/ 

*75 

50 

383 

50 

3x7 

36 

j 8a 

3 

168 

33 

III 

33 

97 

39 

88 

38 

81 

T 9 

*65 

19 

330 

45 

3t6 

55 

212 

5* 

2 19 

2 

X03 

39 

35 

13 

35 

33 

73 

1 2 

67 

55 

90 

18 

89 

14 

*34 

43 

339 

34 

3*6 

7 

343 

53 

396 

1 

308 

33 

351 

0 

337 

44 

133 

33 

III 

57 

106 

12 

53 

34 

370 

33 

159 

*9 

J 49 

33 

33 

19 

3*8 

39 

348 

4 

59 

17 

6l 

38 


^3 39 
178 37 
I 75 

163 45 
156 15 
13a 57 
13 1 *9 

184 15 
95 1 

aai 8 
ai8 3 




II Long 

0 

/ 

337 

13 

%*>% 

II 

328 

44 

3 X 7 

19 

309 

49 

186 

3 i 

185 

3 



130 

*3 

11 % 

18 

TIC} 

33 

106 

3 

141 

34 

I 34 * 38 

117 

IX 

113 

4 

99 

28 

343 

*3 

337 

59 

300 

30 

196 

38 

X64 

4 * 


83 

49 

33 

t 3 

3 1 

46 

335 

55 

331 

37 

310 

54 

289 

3 

283 

30 

*35 

7 

337 

13 

238 

16 

330 

56 

256 

18 

*49 

5 * 

* 3 * 

5 

336 

58 

314 

33 

314 

5 i 


H Lat 

a 

1 / 

+ 14 

*9 

+ 16 

3 i 

— l6 

*4 

-39 

13 

— 39 

48 

-x 9 

3° 

-14 

4 

-13 

8 

-14 

9 

+ 15 

46 

— l6 

20 

— *5 

34 

-37 

37 

-14 

3 

-14 

I 

4-17 

22 

+ 19 

36 

- 6 

39 

— 3 

39 

— 33 

26 

— 25 

11 

-13 

46 

-13 

46 

— <5 

44 

- 3 

8 

+19 

38 

+19 

19 

4-39 

31 

4-30 

43 

—33 

3 

-19 

57 

—33 

1 

4-14 

5* 

+15 

9 

-15 

48 

-33 

12 

+17 

45 

4-14 

31 

4-14 

46 

+ 9 

*3 

4 - 8 

4 i 

4-13 

2 

4-30 

38 

— *5 

47 

-37 

47 

— 31 

35 

— 31 

33 

— II 

13 

4-39 

58 

4-34 

39 




















OF SOLAR SPOTS, 1859 


79 


1869 

Bay 

No 

Diflt 

Pos 

Fi 

Node 

H 

Long 

H 

Lnt 

Group 

June 5 


3539 

5833 

43 

0 / 
5*5 

148 

0 / 

46 

120 

O / 

14 

4-18 

0 / 

I 

458 



3630 

8863 

333 

34 

339 

53 

21 1 

20 

— 20 

54 

454 



I 

8431 

336 

39 

233 

12 

204 

40 

-34 

36 

454 



3 

5794 

333 

49 

212 

48 

184 

16 

-13 

15 

455 



3 

4730 

334 

*4 

204 

9 

175 

37 

-14 

26 

455 


159 563 

4 

8015 

93 

I 

137 

49 

99 

T 7 

— 12 

37 

459 

9 

5 

9731 

24^ 

55 

359 

34 

175 

23 

— 14 

18 

456 



6 

9310 

276 

24 

349 

21 

165 

20 

4-17 

16 

45 6 



7 

6403 

383 

3 1 

319 

53 

135 

51 

+ 17 

39 

457 



8 

6196 

3H7 

T 2 

317 

58 

13? 

57 

4-18 

2 

457 



9 

3383 

I67 

20 

183 

26 

99 

25 

— 12 

43 

459 



3640 

3711 

IT 

41 

177 

2 

93 

I 

+ 14 

43 

46O 



1 

3383 

21 

15 

173 

42 

88 

41 

+ t 6 

15 

460 



3 

5936 

3° 

39 

153 

10 

69 

9 

4-31 

22 

46l 

13 

162 534 

3 

9761 

39 

33 

109 

21 

25 

20 

+ 37 

13 

465 

4 

660T 

338 

44 

3 26 

33 

99 

33 

‘ — 12 

33 

459 



5 

9590 

377 

36 

359 

0 

132 

59 

4-18 

3 

Mkm\ 



6 

8417 

375 

39 

242 

38 

IT 6 

37 

+ 14 

33 

m§m\ 



7 

5717 

383 

57 

318 

47 

93 

4 5 

+ 14 

3 

460 



8 

4457 

iS3 

46 

178 

5« 

52 

57 

—24 

38 

463 




8165 

IOO 

53 

134 

4 

8 

3 

-17 

12 

468 



3650 

7979 

8(1 

44 

133 

57 

7 

56 

~ 5 

40 

467 



1 

77 33 

28 

33 

J48 

24 

22 

33 

+ 37 

3 

465 

1 6 

166 I, i)6 

3 

7888 

62 

54 

T 35 

27 

9 

26 

4 13 

5 

466 

3 

H445 

339 

1 I 

343 

47 

59 

35 

-25 

21 

463 



4 

77°9 

336 

V 

234 

34 

5 1 

33 

—*4 

40 

461 



5 

7737 

301 

57 

33a 

5* 

49 

44 

+ 3' 

38 

463 



6 

4313 

39? 

5i 

313 

0 

38 

48 

+ 14 

46 

464 



7 

3089 

334 

3 

1 93 

39 

TO 

27 

hu 

46 

466 



8 

934i 

r>4 

3 

131 

50 

398 

38 

4-15 

59 

471 

33 

1 73 597 


3085 

17? 

>5 

190 

58 

7 

46 

— 16 

36 

458 

3660 

9429 

336 

36 

26] 

57 

340 

52 

-34 

51 

469 



I 

6736 

33 t 

IX 

339 

53 

!JO(S 

48 

-35 

15 

470 



3 

! 4868 

393 

13 

333 

5i 

399 

46 

+ 15 

39 

471 



3 

8839 

no 

43 

138 

39 

215 

34 

— 33 

34 

477 



4 

8930 

106 

59 

136 

36 

313 

3i 

-It; 

39 

477 



3 

6953 

94 

33 

133 

36 

330 

3i 

- 5 

46 

476 



6 

3904 

66 

40 

l6l 

48 

338 

43 

4-11 

43 

475 



7 

6747 

6 7 

13 

155 

30 

333 

35 

4 T3 

39 

475 

26 

176 560 

8 

9184 

5i 

39 

I 33 

j 

309 

56 

+ 8° 

9 

478 

* 9 

9734 

337 

43 

373 

30 

308 

T4 

-35 

58 

470 



3070 

5478 

306 

47 

318 

7 

353 

1 

-35 

33 

472 



1 

1635 

148 

41 

195 

37 

330 

31 

- 5 

58 

476 



3 

3379 

*3* 

44 

i«5 

58 

330 

53 

— 11 

48 

476 



3 

4865 

140 

49 

183 

35 

317 

39 

— 31 

27 

477 



4 

5109 

133 

13 

178 

£5 

313 

56 

-19 

38 

477 



5 

5303 

133 

3 r 

167 

5° 

303 

44 

— 30 

54 

477 



6 

8367 

104 

14 

145 

7 

180 

1 

-14 

27 

479 

30 

180513 

1 

6013 

33 

7 

173 

23 

308 

17 

+ 39 

3° 

47« 

8 

9030 

388 

5 1 

3 66 

47 

245 ■ 

4i 

4-30 

5<5 

474 



,9 

8743 

391 

4 

363 

5° 

341 . 

44 

4-33 

33 

474 



3680 

937 1 

2J7 

11 

373 

1 

250 , 

5i 

- 8 

6 

473 



1 

7496 

354 

5° 

250 

48 

229 

38 

- 7 

5 

476 



80 


ME CAREIN&rOIi’S OBSERVAI IOISS 


180 

Duy 

No 

List 

Poa 

Pr Nodo 

H Long 

n Lat 

Group 

June 30 


3583 

6475 

0 

224 

43 

* 34 ° 

43' 

0 

313 

33 

0 

-33 

16 

477 



3 

5939 

337 

45 

232 

26 

211 

16 

-19 

*5 

477 



4 

3078 

170 

47 

201 

26 

t8o 

16 

-14 

53 

479 



3 

4034 

172 

48 

201 

3 6 

180 

36 

— 20 

46 

479 



6 

5633 

318 

14 

336 

53 

305 

43 

+28 

33 

478 

Jtdy 3 

I83 5*5 

7 

7831 

65 

9 

*53 

26 

1^2 

16 

+18 

42 

481 

8 

9102 

340 

38 

367 

*9 

303 

34 

-33 

36 

477 



, 9 

6543 

24T 

45 

244 

I 

180 

6 

-14 

43 

479 



3690 

6040 

*34 



4 * 

T 73 

47 

— l6 

55 

479 



1 

8939 

398 

56 

267 

12 

303 

17 

+38 

36 

478 



2 

5068 

290 

39 

*34 

59 

171 

4 

+ 13 

5 1 

480 



3 

4598 

*95 

17 

23t 

13 

167 

18 

+14 

53 

480 



4 

8394 

64 

54 

150 

43 

86 

47 

+ 31 

15 

483 



5 

8815 

64 

59 

145 

41 

81 

46 

+ 31 

58 

483 


187 54 ® 

6 

9936 

59 

8 

£22 

47 

58 

5 * 

+ 39 

20 

485 

7 

7 

4881 

£40 

4 * 

[91 

2 

70 

9 

— l8 

39 

484 



8 

6334 

138 

5 T 

183 

15 

63 

22 

-34 

37 

484 



9 

522 £ 


54 

186 

7 

65 

14 

— 1 6 

59 

484 



3700 

3304 

4 

5 * 

208 

22 

87 

29 

+33 

44 

483 



1 

3599 

37 

47 

199 

43 

78 

5 ° 

+33 

3 

483 



2 

66 37 

48 

18 

'75 

4 * 

54 

49 

+29 

10 

485 



3 

8811 

80 

34 

14H 

20 

37 

37 

+ 10 

7 

486 


188548 

4 

9450 

75 

7 

139 

8 

18 

T 5 

+ 15 

22 

486 

8 

3 

3913 

168 

40 

306 

8 

70 

59 

-18 

43 

484 



0 

3903 

1/54 

19 

200 

39 

65 

30 

-16 

45 

484 



7 

3843 

331 

4 ? 

222 

37 

87 

38 

+ 33 

'3 

483 



8 

3370 

353 

37 

313 

3 i 

7 « 

22 

+ 33 

33 

483 



9 

9393 

J03 

54 

144 

3 

8 

54 

- 9 

58 

487 



3710 

345 1 

37 

xo 

189 

*4 

54 

5 

+ 39 

x8 

485 



X 

7574 

80 

19 

l6l 

59 

36 

5 ° 

+ xo 

13 

486 



3 

8568 

75 

58 

T153 

33 

1 7 

13 

+14 

25 

486 

10 

190 599 

3 

8513 

73 

49 

153 

10 

18 

X 

+ 16 

11 

486 

4 

9069 

*43 

4 * 

373 

38 

109 

13 

-33 

7 

482 



5 

8704 

343 

44 

368 

37 

104 

13 

— 32 

33 

482 



6 

544 <i 

301 

45 

333 

5 

60 

5 ° 

— 36 

47 

484 



7 

O 

$ 9 j 

334 

30 

*33 

49 

69 

34 

— T 7 

4 * 

484 



8 

6697 

303 

3 

251 

19 

87 

4 

+ 33 

3 t 

483 



9 

5718 

307 

16 

*43 

4 

78 

49 

+ 33 

5 ° 

483 



2720 

7530 

iat 

54 

169 

34 

5 

J 9 

-19 

*9 

487 



1 

4413 

353 

55 

2x6 

48 

53 

33 

+ 29 

43 

4»5 



* 

3940 

75 

5 

190 

30 

36 

15 

+ 10 

0 

486 



3 

5399 

66 

53 

183 

20 

18 

5 

+ 16 

30 

486 



4 

73*3 

76 

46 

166 

36 

3 

ii 

+ 13 

34 

488 

17 

197 553 

5 

837a 

73 

X 

156 

47 

35 * 

3 * 



488 

6 

8758 

350 

5i 

376 

54 

14 

1 



487 



7 

7430 

*45 

xo 

363 

17 

359 

*4 

-18 

2 

487 



8 

93*3 

384 

37 

288 

35 

*5 

42 

+ 10 

57 

486 



9 


389 


365 

6 

3 

13 

+ 13 

41 

488 



2730 

<5775 

*95 

r 7 


59 

358 

6 

+17 

14 

488 



1 

3*^3 

171 

5 <* 

215 

21 

3'3 

38 

-13 

55 

490 



2 

3576 

159 

45 

210 

41 

3°7 

48 

-14 

19 

49 ° 



3 

556 i 

148 

3 

198 

41 

*95 

48 

-22 

8 

493 



4 

3674 

306 

13 

*33 

0 

330 

7 

+13 

38 

489 














OF SOLAR SPOTS, 1350 


81 


1859 

Day 

No 

Diat 

| Pos 

Pr Node 

| H Dong 

II Lat 

Group 

July 17 

31 

34 

38 

3 i 

301 533 

304 <J 75 

308 6 34 

311515 

3735 

6 

7 

8 

9 

3740 

1 

3 

3 

4 

5 

6 

7 

8 

9 

3750 

1 

3 

3 

4 

5 

6 

7 

8 

9 

3760 

1 

3 

3 

4 

5 

6 

7 

8 

9 

3770 

X 

3 

3 

4 

5 

6 

7 

8 

9 

3780 

X 

3 

3 

4 

5 

5 

7 

3917 

4053 

4193 

9503 

8673 

9405 

5916 

6844 

6938 

7540 

9405 

6146 

8 338 
3736 
4673 

3531 

6333 

7390 

8318 

9x53 

9885 

8065 

6347 

5°47 

5°55 

3747 

3773 

8788 

3574 

458 o 

5307 

4833 

9330 

9709 

9819 

8781 

7977 

5033 

3683 

4547 

5083 

6361 

6338 

5800 

5363 

3174 

3650 

53 i 6 

9835 

9603 

9031 

8535 

7667 

0 t 

84 47 
83 53 
77 <5 

1J 3 3 ° 
I0 7 54 
10S 14 

74 57 

75 3 1 

66 53 
66 25 

387 43 
383 36 
333 38 
161 3 

145 38 
137 13 

1 19 20 

II 5 34 
74 25 
70 6 

386 35 
298 59 
355 9 

349 43 

333 28 
3 X 3 35 

1 77 9 

133 5 

47 48 
47 37 
55 3 i 

76 40 

1 69 48 

363 12 
369 31 

3 67 56 
365 3 

183 59 
185 33 
169 6 

134 51 

134 47 
3°8 3 

334 5 i 
332 51 

33 0 54 
353 54 

85 39 

1 15 35 
303 18 
3 11 33 
3°7 37 
3 01 58 

0 / 

% o % 49 

J 95 57 
I 95 3<5 

150 15 

161 3 

150 50 
184 38 

177 23 

178 11 

173 6 

293 49 

261 14 
334 25 
316 36 
304 57 
307 45 
187 14 

179 8 

1(5 7 53 
157 43 
3°8 7 

379 21 

262 3 
253 4 
348 33 

333 3 

233 35 

169 0 

3 X 2 II 

307 38 
200 43 
I98 43 
159 41 
303 53 
307 55 

390 7 

281 14 
336 38 
328 37 

230 33 

303 41 

*95 7 

266 3 

357 49 
355 13 
342 13 

234 43 

198 27 
153 3 

307 39 
396 37 
290 18 
283 9 

399 ° 5 6 
39 3 4 
393 43 

347 33 
358 10 

247 57 
38 i 35 

374 30 

375 18 
370 13 

334 38 
303 3 

275 14 
357 35 
245 46 

348 34 

338 3 
219 57 
308 42 
198 31 

3°4 13 

375 36 
258 7 

349 9 
344 37 

339 8 
319 30 

165 5 
208 16 
303 33 

196 48 

194 48 

155 46 
348 58 
348 0 

230 13 
331 19 

166 43 
168 43 
160 38 
143 46 
135 13 

30 6 8 

197 54 

195 18 
183 17 
174 48 
138 33 

93 7 

306 34 

I 95 33 
189 33 
181 14 

0 / 

+ 7 14 

+ 8 31 
+ 11 35 

— 16 18 

— 9 5 

“ 9 15 
+ 15 13 
+ 16 30 
+ 33 15 
+ 34 I 
+ 13 19 
+ 8 t 9 
+ 20 23 

— 9 18 
-15 58 

— 8 33 
-10 15 

— 10 19 
+ 20 55 

+ 35 58 

+ 9 33 
+ 30 8 

“ 9 37 

— 9 1 

-15 46 

— 9 13 
-10 33 

— x8 37 
+ 20 51 

+ 35 35 
+ 35 35 
+ r 4 35 
+ 37 41 

— 1 5 10 

— 8 43 

— 7 17 

— 7 56 

— 34 32 

-*5 57 
-19 42 

— 7 42 

— 11 2 

+ 31 49 
+ 39 14 
+ 36 9 

+ 19 43 
+ 30 9 

+ 13 O 
-14 34 

+ 33 37 
+ 30 19 

+ 35 57 
+ 20 0 

491 

491 

491 

494 

494 

494 

493 

493 

493 

493 

489 

491 

493 

494 

494 

494 

495 

495 

496 

495 

491 

493 

494 

494 

494 

495 

495 

498 

496 

495 

496 

497 

499 

494 

494 

495 

495 

498 

498 

498 

500 

500 

496 

496 

496 

497 

497 

501 

503 

496 

496 

496 

497 


M 



MR CARRINGTON’S OBSERVATIONS 



329511 


Diet 

Poe 

1 

7040 

349 

/ 

4 

6512 

345 

59 

2122 

336 

33 

3035 

229 

34 

7438 

80 

48 

7987 

79 

4 

7073 

128 

15 

8582 

397 

7 

8x33 

298 

59 

4185 

224 

9 

4061 

214 

58 

^400 

348 

14 

3534 

16 

44 

9513 

85 

J 3 

8999 

113 

5 ° 

9437 

Il 3 

37 

9339 

125 

37 

5485 

350 

43 

4717 

244 

34 

7820 

298 

9 

3950 

333 

3*5 

3365 

85 

49 

4789 

90 

*3 

7133 

98 

37 

8715 

368 

40 

8039 

395 

3*5 

33 1 * 

3°3 

44 

2622 

313 

46 

1691 

3»5 

2 

I 543 

85 

14 

9141 

137 

45 

9645 

ii 5 

34 

5597 

93 

i 7 

9015 

78 

i 5 

8405 

298 

0 

7895 

398 

30 

3833 

44 

33 

5 i 35 

56 

55 

0429 

175 

43 

6842 

153 

5 i 

7169 

148 

49 

8117 

145 

l 5 

5335 

150 

40 

4395 

141 

18 

65 i 3 

97 

55 

7203 

95 

2 

8083 

85 

33 

5584 

3 “ 

8 

6310 

3 i 7 

3 1 

5365 

337 

56 

4939 

343 

5 i 

6631 

330 

4 i 

4009 

349 

3 i 


Pi Nodo 

« 

3 / 

37 X 

40 

255 

5 * 

240 

O 

343 

55 

185 

39 

180 

36 

192 

43 

395 

3 

$90 

57 

349 

57 

345 

8 

242 

35 

335 

3 ° 

163 

58 

174 

10 

167 

49 

171 

56 

371 

17 

355 

8 

395 

17 

357 

44 

224 

47 

315 

39 

198 

I 


3 °° 

6 

365 

7 

260 

14 

354 

5 

*37 

58 

187 

13 

!73 

7 

212 

37 

182 

J 3 

3°7 

5 i 

303 

4 i 

338 

57 

238 

IS 

334 

33 

319 

28 

214 

50 

305 

56 

226 

43 

228 

48 

308 

44 

304 

2 

195 

41 

*93 

14 

289 

7 

280 

*4 

271 

53 

376 

48 

371 

33 


II Long 

11 I nt 

0 

/ 

O 


170 

45 

-17 

5 

1 55 

57 

— 16 

53 

*39 

5 

+ 1 5 

45 

*43 

0 

- 7 

57 

«4 

44 

+ 18 

25 


79 4i 

91 48 
138 48 
133 42 

92 4% 
88 53 
85 20 
7« 15 

6 43 
16 35 
to 34 
14 41 
it 13 
5 4 
35 13 
357 40 
324 43 

V 5 

397 57 
4 40 
o 24 
335 35 
320 32 
3 T 4 33 
298 16 
347 3 1 
233 25 
373 55 
343 31 

311 40 

306 30 

242 46 
232 1 

238 22 
223 17 
318 39 
309 45 
230 31 
232 37 

312 33 

307 51 

200 30 

354 II 
350 4 

241 21 
332 50 

337 45 
232 30 


4 20 32 
-14 47 
+ 15 55 
+ 17 9 

-14 31 
-15 38 
+ iH 35 
4-20 30 

M7 54 

— 7 4 5 

— 8 44 

—20 7 

— 12 to 
— II j 5 

4 -H 24 
+ t 5 36 
4-13 22 
4-12 33 

+ 93 

— 11 26 

4 -n 45 
+ 12 3 

+ 13 »i 

+ 13 37 
+ 9 37 

-33 38 

~ 7 U 
+ 12 ,39 
H 37 36 
+ 13 43 
+ U 37 
+ 3 6 25 
+ 29 35 
-30 8 

—24 o 
-23 35 

— 35 O 
-15 

— 7 57 

+ u 9 
+ 13 40 
+ 21 31 

+ 30 10 

+33 18 

+ 3 o 9 

+ 30 37 
-37 32 

— 7 55 


333 533 












03? SOLAR SPOTS, 1809 


83 


1869 

Day 

No 

B 


Dr Node 

II Txmg 

II Lut 







■M 

0 

j 

0 / 

0 

/ 


Aug 21 


3841 

501 1 

305 

57 

357 

35 

318 33 

— 22 

48 

5*4 



2 

mil 

189 

41 

348 

34 

209 21 

-34 

5 

5 H 



3 

0783 

37 

4 5 

253 

»3 

213 20 

+ 11 

i 5 

5*5 



4 

3388 

60 

43 

339 


199 59 

4-31 

3 

516 



5 

EftSEH 

86 

33 

183 

58 

144 55 

+ 22 

33 

5 i 9 



6 

6591 

159 

13 

336 

12 

187 9 

-34 

41 

5 i 7 



7 

6 557 

148 

53 

221 

3 1 

183 38 

-19 

27 

5 i 7 



8 

7913 

EhI 

10 

307 

26 

168 33 

-19 

19 

518 



9 

8804 

141 

24 

199 

6 

100 3 

-34 

5 6 

5*8 

35 

336 <531 

3850 

9474 

378 

6 

336 

43 

331 6 

- 8 

T 4 

5 i 3 



I 

8958 

2,60 

21 

314 

36 

219 0 

— 22 

3 

5 H 



2 

7744 

398 

21 

308 

8 

212 32 

4-11 

34 

5 i 5 



3 

6337 

3*5 

7 

393 

54 

198 18 

+ 21 

19 

516 



4 1 

676O 

341 

50 

38 6 

54 

191 18 

-23 

46 

5 i 7 



5 

6419 

233 

48 

380 

42 

185 6 

-35 

38 

5 i 7 



6 

6038 

338 

20 

375 

49 

180 33 

-35 

5 

5 i 7 



7 

4548 

212 

9 

263 

10 

167 34 

-19 

E» 

1)18 



8 

5363 

194 

1 6 

254 

5 

158 39 

-35 

IO 

518 



9 

4499 

175 

43 

346 

h 

* 5 ° 38 

-17 

33 

518 



3860 

5883 

159 

37 

333 

3 1 

i 37 55 

— 20 

26 

5 j 8 



I 

401 T 

65 

4 

338 

59 

143 23 

4-33 

51 

5 i 9 



2 

8576 

80 

25 

198 

49 

i °3 13 

+ 28 

l6 

520 



3 

9348 

96 

19 

188 

40 

93 4 

+ 14 

39 

530 



4 

9713 

88 

53 

179 

37 

83 51 

+ 21 

37 

530 

38 

339 540 

5 

7890 

358 

18 

3°5 

11 

1 66 44 

-19 

40 

518 



6 

735 ° 

345 

43 

395 

19 

136 33 

-25 

IO 

518 



7 

9639 

310 

t6 

333 

5 1 

197 3 j. 

+ 21 

12 

516 



8 

4363 

333 

30 

380 

t 

Hi 34 

4-33 

12 

5 i 9 



9 

3603 

337 

II 

375 

18 

136 31 

4-33 

2 

519 



3870 

9831 

118 

39 

t8i 

5 i 

43 34 

— 6 

5 6 

5 33 



1 

4746 

60 

10 

339 

54 

101 37 

4-37 

53 

530 



3 

4610 

96 

0 

233 

5 ° 

94 23 

4-13 

45 

5 20 



3 

5 1 88 

87 

3 

330 

3 

91 36 

4-17 

53 

5 30 



4 

6583 

78 

3 

331 

49 

83 33 

4-36 

3 

530 



5 

6543 

88 

3 

330 

6 

81 39 

4-19 

4 ii 

530 

Sept i 

343 473 

6 

5°79 

3°7 

3 i 

393 

55 

99 43 

4 14 

21 

530 



7 

56 99 

33 i 

35 

393 

7 

98 54 

4-37 

50 

5 30 



8 

4333 

330 

55 

386 

3 ° 

93 17 

4 -i 8 

37 

530 



9 

3489 


5 1 

283 

5 1 

89 38 

4-13 

4 

530 



3880 

3533 

33 i 

37 

380 

33 

86 10 

4 - 19 

56 

530 



1 

3774 

353 

43 

375 

33 

81 9 

4-36 

17 

530 



3 

3574 

353 

54 

371 

16 

77 3 

4-30 

6 

530 



3 

3159 

189 

59 

360 

EEfl 

66 3 

— 10 

53 

531 



4 

49*4 

140 

36 

238 

19 

44 <5 

“ 7 

35 

523 



5 

6171 

*33 

56 

338 

54 

34 4 i 

- 7 

55 

533 



6 

7934 

i 26 

37 

313 

31 

19 18 

- 7 

37 

524 



7 

8718 

131 

37 

lEQI 

41 

13 38 

-13 

44 

534 



8 

6646 

87 

18 

333 

33 

39 IO 

4-31 

4 

523 



9 

9486 

91 

16 

191 

IO 

356 57 

4-31 

8 

535 

ii 

353 437 

3890 

8803 

254 

5 

324 

53 

349 19 

-39 

3 ! 

526 



1 

8301 

349 

33 

316 

9 

340 35 

-39 

36 

536 



3 

8333 

255 

36 

319 

l6 

343 43 

-35 

38 

526 



3 

9776 

283 

5 i 

349 

57 

14. 33 

- 7 

45 

534 


M 2 
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MR CARRINGTON’S OBSERVATIONS 


1869 

Day 

No 

Diflfc 

Poa 

Pi Node 

II Long 

II Lat 

Gionp 

Sept ii 

J 5 

18 

*9 

Oot 6 

357 47 * 

360 437 

371463 

378 560 

3894 

5 

6 

7 

8 

9 

3900 

1 

3 

3 

4 

5 

6 

7 

8 

9 

3910 

1 

3 

3 

4 

5 

6 

7 

8 

9 

3930 

1 

3 

3 

4 

5 

6 

7 

8 

9 

3930 

1 

3 

3 

4 

i 

7 

8 

9 

3940 

1 

3 

3 

4 

5 

6 

4774 

5338 

5601 

8335 

1738 

3686 

7431 

8310 

5617 

7630 

6690 

6719 

**35 

0136 

35*8 

439 * 

5099 

7904 

97 09 
6337 
7331 

7353 

8415 

3394 

0694 

1608 

3430 

9 ° 57 
8058 

47«5 

9609 

4948 

533 * 

3731 

3498 

6350 

8096 

795 * 

8755 

9905 

974 i 

9776 

953 * 

8683 

74 *i 

7357 

6953 

4*87 

6093 

3 3°3 
1979 

77 1* 
8630 

0 / 

179 53 

170 34 
398 53 
3 1 * 56 

80 13 

95 53 
no 34 
113 9 

93 47 
360 45 

*53 45 
304 16 

*94 57 

108 13 
338 13 

109 30 
106 39 

9 * 44 
*73 47 

363 30 

163 33 
3 y 8 39 
309 33 
398 43 
315 *3 

II 14 
65 39 
318 31 

3*3 45 
330 36 
967 35 
360 34 

171 43 

1 59 13 
155 45 

146 30 

143 44 
136 1 

139 *5 

147 *4 
373 18 
*75 98 
383 43 
378 35 

*74 3° 
*63 4 

356 46 

*49 35 
*16 59 
308 47 

33 

*49 4*5 

148 18 

0 / 

263 0 

356 8 

3°7 48 
330 11 

3 6iJ 4 

*58 3 ° 
225 29 

318 18 

340 19 

3 1 9 49 

310 9 

3 i 9 55 
984 5 

276 49 

295 *3 
2«JI 34 
346 48 
335 38 
35 * 48 
313 48 
247 50 

337 9 

338 io 
*93 45 
384 13 
383 4r 
266 36 

356 36 

343 44 
310 33 

359 48 
3 T 5 25 
273 50 

379 53 
*75 43 

357 18 
242 4 3 

341 53 
939 47 

ai 4 44 

11 31 

13 58 

8 5<5 
355 5 ° 

342 51 
338 47 
333 17 
315 20 
305 5 ° 
3*7 *4 
3°9 *8 
* 55 7 
*45 38 

286° n 6 
280 34 
33 * 14 
354 37 
389 30 

382 56 

249 55 
243 44 
264 45 
387 1 

377 31 

*87 7 

251 17 
*44 I 
263 35 
318 36 

314 O 
193 50 

* 77 57 
23 « 57 
173 59 
352 18 
363 19 
318 54 
309 31 
307 50 

* 9 * 45 
T 35 33 
113 30 

83 8 
128 34 

84 II 

4 f 8*5 
48 39 

44 *9 

36 4 

11 31 

10 38 

1 33 
343 30 

39 3<5 

41 3 

37 1 
*3 55 

10 56 

6 53 

1 22 
343 *5 
333 55 
345 29 
337 33 

383 12 

*73 43 

0 / 

-18 50 
—19 10 

+ 8 57 
+ 30 8 
+ 13 31 

+ 11 33 
+ 74 
+ 5 10 
+ *7 *5 
~ x 9 34 

-19 43 

+ 13 0 

+ 79 
+ 7 n 
+ 18 6 
+ 8 31 
+ 9 57 

+ 31 1 5 
-19 13 

~ I 3 53 

— 26 33 

+ 7 37 
+ 16 8 

+ 7 47 
+ 8 36 
+ 16 0 

+ 3 i 47 
+ 33 13 
+ 26 13 
+ 21 44 

— 35 0 

-10 34 
-19 43 

— 4 13 

— 6 37 
-13 15 
-17 46 

— II 30 
-10 54 

-*9 45 
—30 41 

-18 48 

— 9 59 

-13 7 

—11 30 
-18 58 

— 31 4 

-II 39 
—30 33 
+ IO 3 
+ 9 10 

— 30 33 

-93 34 

529 

529 

5*7 

525 

598 

5*8 

531 

531 

530 

529 

529 

5*8 

531 

531 

530 

533 

533 

535 

8*9 

53 * 

53<5 

531 

53 ° 

533 

533 

534 

535 

538 

53 « 

539 

537 

54 ° 

542 

54 i 

54 i 

543 

543 

543 

543 

547 

54 * 

54a 

543 

543 

543 

544 

544 

54<5 

547 

545 

545 

549 

549 


I 
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OF SOLAR SPOTS, 1809 


1859 

Day 

No 

Dist 

Pos 

Pr Nodo 

II Long 

II Lnt. 

Group 

Oct 6 


3947 

6020 

c 

75 

/ 

O 

367 

37 

295' 

/ 

32 

+ 28 

/ 

48 

548 


a8 1 53 1 

8 

9370 

109 

35 

338 

26 

256 

3 i 

+ 8 

32 

55 ° 

9 

9 

9791 

373 

53 

16 

2 

I 

59 

— 20 

3 ° 

544 



3950 

8556 

378 

47 

357 

38 

343 

35 

— II 

36 

545 



1 

8601 

3°5 

II 

I 

O 

345 

57 

+ IO 

4 i 

545 



2 

8384 

353 

i 7 

345 

3 ° 

331 

37 

- 3 ° 

5 

547 



3 

4698 

194 

33 

395 

»5 

381 

22 

— 21 

10 

549 



4 

5383 

181 

35 

387 

4 

273 

I 

-33 

9 

549 



5 

4229 

2 

10 

312 

40 

398 

37 

+38 

3 6 

548 



6 

5319 

T09 

3 

369 

5 i 

255 

48 

+ 9 

3 

55 o 



7 

8799 

89 

55 

240 

14 

336 

II 

+36 

7 

55 i 



8 

89x0 

1 12 

4 i 

338 

9 

224 

6 

4- 6 

5 

553 



9 

9347 

JTI 

33 

231 

53 

317 

5 ° 

4* 6 

5 1 

553 

20 

393 539 

2960 

9895 

379 

12 

31 

48 

221 

3 6 

-*5 

44 

553 



1 

9717 

CJOO 

51 

38 

46 

318 

34 

+ 5 

57 

553 



2 

9798 

330 

45 

31 

4 i 

221 

39 

+25 

15 

55 i 



3 

7°49 

353 

0 

346 

34 

176 

22 

-34 

17 

554 



4 

5891 

251 

19 

338 

33 

168 

21 

-T9 

38 

554 



5 

5575 

185 

20 

399 

38 

129 

26 

-36 

7 

550 



6 

7644 

149 

21 

369 

17 

99 

5 

— 20 

54 

55 ** 



7 

8349 

146 

45 

261 

47 

9* 

35 

— 21 

52 

55^ 



8 

3765 

345 

54 

333 

58 

152 

46 

+17 

22 

555 



9 

39x8 

O 

2 J 

319 

59 

149 

47 

+30 

37 

555 



3970 

3 i 53 

355 

46 

318 

43 

148 

30 

+ 15 

57 

555 



1 

1933 

38 

11 

3°9 

5 r 

i 39 

39 

+ 10 

5 

555 



3 

3394 

60 

26 

3°4 

I J 

*33 

59 

+ 16 

35 

555 



3 

3107 

73 

I 

398 

33 

x 38 

21 

+ 17 

21 

555 

Nov 3 

306 530 

4 

64x8 

77 

is 

377 

5 1 

107 

39 

+ 38 

O 

557 

5 

9953 

3 H 

7 

5i 

31 

43 

53 

+ 30 

i % 

5 59 



6 

5653 

3°4 

34 

0 

33 

351 

43 

+ 9 

2 

561 



7 

9570 

381 

3° 

37 

5<5 

39 

17 

— 10 

53 

560 



8 

9361 

379 

3i 

33 

54 

35 

15 

— 13 

12 

55o 



9 

6931 

360 

i 5 

3 

37 

[ 354 

5« 

-19 

29 

503 



3980 

6338 I 

353 

33 

35<5 

35 

347 

47 

—30 

27 

503 



1 

5644 

333 

10 

338 

13 

329 

33 

-38 

13 

503 



3 

3610 

3x5 

38 

333 

31 

324 

53 

-39 

14 

503 



3 

61 75 

189 

31 

3 I 5 

37 

306 

48 

-33 

34 

504 



4 

8040 

141 

5 

377 

13 

368 

34 

-18 

40 

505 



5 

/? 

8698 

*37 

41 

369 

23 

2,60 

44 

— 18 

5 

565 

IO 

3>3 478 

0 

9934 

13 0 

58 

344 

34 

235 

55 

— 16 

6 

568 

7 

9831 

359 

x 5 

47 

56 

300 

44 

-31 

57 

504 



8 

74°5 

365 

53 

16 

45 

379 

33 

— 17 

7 

5 6 5 



9 

7405 

364 

3 

16 

*3 

379 

1 

-18 

22 

505 



2990 

6786 

355 

15 

8 

37 

361 

*5 

— 31 

38 

505 



1 

6111 

333 

15 

353 

14 

346 

3 

-38 

56 

500 



2 

3953 

345 

1 3 

349 

31 

342 

9 

-13 

28 

508 



3 

35 io 

335 

7 

34 i 

8 

333 

50 

-15 

38 

508 



4 

3375 

360 

58 

349 

34 

343 

13 

- 6 

46 

507 



5 

4668 

161 

30 

3 M 

34 

307 

13 

-17 

21 

57° 



0 

53°3 

157 

37 

3°9 

53 

303 

41 

-18 

55 

57° 



7 

4367 

46 

31 

333 

14 

3 X 5 

3 

+ 35 

6 

569 



8 

7606 

140 

38 

388 

*3 

181 

I 

-18 

31 

571 




9 

8439 

138 

48 

379 

49 

173 

37 

-19 

47 

57 i 
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ME CARRINGION’s OBSERVATIONS 


Noy io 

13 3 16 S3^ 


17 3«o 459 


3*3 5° 6 


*4 3*7 54i 


33 0 478 



4640 

3459 

4453 

5860 

6870 

78*9 

773i 

9379 

9*43 

8034 

7487 

4539 

5731 

7075 

693* 

8049 

6x90 

8730 

8339 

60x9 

3132 

3353 

3190 

7681 

8970 

9371 

7073 

7986 

793* 

9707 

8097 

9694 

4553 

3676 

363° 

3319 

37x8 

3434 

6378 

7351 

7*58 

6738 

6673 

50*5 

47*0 

4514 

3745 


POB 

Im Node 

H Long 

0 

/ 

0 

t 

0 

/ 

87 

5 

356 

5 ° 

149 

38 

s 57 

*9 

33 

39 

*43 

4 

369 

3 1 

5 ° 

18 

*59 

43 

*74 

*7 

3* 

48 

242 

*3 

284 

45 

36 

16 

345 

4 i 

369 

1 6 

33 

58 

*33 

*3 

*37 

16 

35* 

41 

202 

6 

1915 

22 

333 

53 

183 

18 

169 

39 

3 * 1 

43 

171 

8 

335 

42 

4 

*9 

313 

44 

75 

78 

8 

49 

298 

288 

*7 

55 

wjxmm 

133 

0 

288 

8 

137 

33 

143 

49 

371 

3 i 

120 

5 6 

366 

19 

44 

36 

198 

22 

365 

49 

30 

I 

183 

47 

3<Sx 

46 

23 

58 

177 

44 

355 

36 

35 * 

37 

145 

*3 

i 75 

37 

3*4 

3 

117 

49 

143 

38 

300 

53 

94 

39 

IC}0 

29 

398 

3 * 

93 

18 

137 

21 

388 

92 

83 

8 

9 1 

58 

303 

18 

97 

4 

*59 

3 

39 

4 

149 

37 

321 

1 

3 6 

6 

140 

39 

*34 

0 

5 

34 

ii 6 

7 

5 

55 

34<5 

16 

9 <S 

49 

199 

39 

343 

7 

93 

40 

101 

24 

33 1 

33 

82 

6 

138 

50 

*97 

37 

48 

IO 

121 

59 

380 

33 

3 i 

6 

134 

4* 

*75 

1 

*5 

34 

85 

33 

300 

37 

5 i 

IO 

81 

23 

*93 

*5 

43 

5 8 

93 

45 

391 

4 * 

43 

15 

*59 

xo 

6 0 

*9 

I1 3 

38 

373 

37 

39 

45 

93 

5 

300 

44 

63 

48 

Il6 

7 


3 * 

6 

33 

59 

5 * 

34 * 

35 

0 

*5 

53 

44 

XI 

12 

35 0 

10 

43 

39 

in 

*3 

348 

44 

43 

3 

158 

5 * 

337 

9 

3 ° 

38 

*53 

58 

333 

2 

36 

31 

150 

7 

316 

I 

9 

30 

*43 

2 

306 

8 

359 

37 

3x6 

37 

33 

3 

44 

43 

3 *» 

11 

*7 

11 

38 

5 i 

308 

3 

3 ° 

15 

4 i 

55 

363 

20 

17 

55 

29 

35 

*57 

5 * 

1 4 

5 <S 

36 

36 

214 

3 i 

358 

3 ° 

10 

10 

73 

43 

336 

55 

348 

35 


+ *5 39 
-39 3 

-30 59 
-13 34 

— 4 48 
-15 34 

— 19 33 

— 17 6 

-19 13 
+ 36 33 
+ 36 31 
4-37 14 


Kia&KIS 

—21 

*9 

-18 

15 

-19 

3 1 

+36 

3 1 

—28 

45 

—20 

34 

— 11 

36 

— 11 

4i 

+*3 

28 

— *5 

*4 

+36 

4* 

-37 

5* 

+ x 3 

58 

— 11 

3 1 

— 12 

21 

—20 

17 

- 9 

50 

-13 

3 

+18 

27 

+*3 

43 

+14 

1 

-27 

59 

—11 

5* 

4-13 

9 


+ 33 

35 

+14 

16 

— 10 

*7 

— 12 

33 

-*3 

34 

— *3 

17 

+ 21 

28 

+ 33 

22 

+14 

34 

— 10 

4<r 

— 12 

21 

—24 

15 

+ 9 

57 












OF SOLAR SPOTS; 1859 


87 


1359 

Day 

No 

Disk. 

Pos 

Fi 

Node 

H Long 

II 

Lnt. 

Group 

Nov 

37 


3053 

3358 

78 

0 / 

7 

333 

0 / 

O 

344 

0 / 

40 

C 

+ IO 

> / 
37 

585 

Dec 



4 

4361 

63 

17 

331 

3 

343 

43 

+ 18 

48 

583 

11 

344530 

5 

9834 

260 

43 

83 

5 

355 

34 

— 20 

54 

586 




<5 

9166 

268 

3 ° 

70 

4 

242 

33 

— 12 

27 

587 




7 

8136 

25 o 

*3 

56 

44 

229 

!3 

-17 

46 

587 




8 

4082 

300 

50 

8 

21 

180 

50 

-24 

*3 

59 ° 




9 

6044 

317 

33 

35 

46 

208 

15 

4-20 

5 

588 




3060 

5500 

326 

43 

29 

II 

201 

40 

+22 

13 

588 




I 

3951 

343 

38 

l 6 

9 

188 

38 

+ 19 

33 

5«9 





3658 

3 

17 

7 

43 

180 

II 

+20 

33 

589 




3 

6746 

6 j 

26 

329 

53 

142 

22 

+ 25 

24 

593 




4 

9929 

IT 4 

7 

281 

31 

94 

O 

— 12 

12 

595 



348 549 

5 

9160 

355 

28 

73 

I 

188 

21 

— 21 

56 

59 ° 




6 

8621 

353 

2 

64 

56 

x 8 o 

16 

— 24 

37 

59 ° 




7 

9182 

302 

24 

73 

50 

188 

TO 

+ 19 

55 

589 




8 

7884 

315 

17 

54 

IO 

169 

3 ° 

+ 26 

13 

59 * 




9 

7 I 7 X 

333 

39 

44 

36 

T 59 

56 

+28 

39 

591 




3070 

5806 

330 

53 

33 

22 

147 

42 

+ 25 

40 

593 




1 

5309 

335 

53 

26 

40 

142 

O 

+24 

43 

593 




2 

676I 

147 

28 

336 

35 

9 r 

45 

- 3 ° 

37 

596 




3 

5188 

131 

22 

338 

59 

94 

19 

— II 

44 

595 




4 

8240 

119 

is 

3 H 

29 

69 

49 

— r 6 

19 

597 




5 

9808 

77 

46 

29 T 

J 7 

46 

37 

+ 21 

36 

598 


18 

35 1 5*9 

6 

8771 

3°7 

39 

68 

36 

141 

48 

4-24 

17 

593 




7 

83 T9 

301 

39 

64 

51 - 

1 88 

6 

4-18 

I 

593 




8 

6577 

397 

46 

5 ° 

36 

123 

48 

4 - J i 

1 5 

594 




9 

5739 

301 

8 

44 

0 

117 

12 

4 - n 

22 

591 - 




3080 

2264 

330 

13 

20 

12 

93 

2 (• 

— 1 r 

8 

595 




1 

3652 

143 

28 

355 

35 

68 

47 

-15 

<J 6 

597 




2 

7159 

6 5 

x 3 

33 i 

29 

44 

4 * 

4-22 

6 

598 



355 486 

3 

8585 

113 

5 

3 i 3 

4 

26 

16 

-13 

t 

599 


22 

4 

8708 

263 

43 

75 

36 

92 

33 

— TO 

36 

595 




5 

6164 

353 

54 

5 i 

23 

68 

19 

-15 

24 

597 




6 

dAAA 

1111 

343 

12 

26 

30 

43 

26 

4-32 

2 

598 




7 

2304 

160 

9 

9 

22 

26 

18 

-13 

44 

599 




8 

5612 

hi 

41 

343 

12 

359 

8 

- 9 

5 ° 

600 




9 

6816 

io5 

41 

333 

56 

349 

53 

- 8 

5 

600 



36 0 535 

3090 

9304 

116 

39 

307 

5 ° 

324 

46 

-18 

56 

601 


27 

1 

9712 

397 

55 

94 

18 

39 

37 

+ 22 

5 

598 




2 

8298 

266 

10 

76 

26 

21 

45 

- 8 

14 

599 




3 

7400 

254 

18 

67 

56 

*3 

T 5 

- 9 

9 

599 




4 

5 6 56 

25 o 

35 

54 

18 

359 

37 

- 9 

5 i 

600 




5 

4198 

260 

10 

44 

44 

350 

3 

- 8 

t 3 

600 




6 

2961 

170 

10 

16 

10 

321 

39 

-19 

7 

6 or 




7 

9425 

11 5 

*9 

310 

44 

256 

3 

—20 

3 1 

603 




8 

4920 

54 

10 

357 

40 

302 

59 

4 -i 6 

8 

602 

Jan 



9 

5783 

72 

29 

347 

4 i 

293 

0 

4-10 

18 

602 

2 

1 521 

3100 

9538 

353 

55 

99 

0 

3 I 9 

35 

-18 

40 

60 r 

i860 


1 

3385 

204 

58 

34 

43 

255 

8 

— 22 

3 

603 




2 

336 i 

176 

44 

24 

55 

345 

20 

— 22 

43 

604 




3 

25 ii 

139 

22 

16 

16 

236 

4 i 

-14 

17 

603 




4 

3795 

171 

5 

22 

19 

242 , 

44 

-35 

2 

604 




5 

4563 

160 

43 

16 

5 

336 , 

3 ° 

— 28 

*9 

604 






88 


MB CARRINGTON'S OBSERVATIONS 


18 G 0 

Boy j 

No 

Duri 

PlW 

lr No<l0 

II Long 

IT Lnt 

Gronp 

Jail 2 


5106 

45 T 7 

0 

106 

/ 

43 

0 

0 

/ 

3 i 

0 

220 

56 

0 

- 9 

/ 

4 i 

607 


7 

5093 

104 

13 

356 

33 

216 

58 

- 9 

12 

607 



8 

6924 

126 

2 

347 

35 

208 

0 

-25 

33 

609 



9 

7507 

122 

14 

341 

32 

201 

57 

-24 

47 

609 



3110 

4°97 

32 

11 

14 

2 

234 

27 

+I £ 

33 

606 



X 

4504 

42 

29 

8 

45 

229 

10 

+ 16 

43 

606 



2 

7521 

57 

40 

344 

20 

204 

45 

+ 22 

18 

608 



3 

9558 

xi7 

7 

3 M 

19 

174 

44 

-25 

24 

6lO 

7 

6465 

4 

872a 

244 

0 

9 1 

0 

24I 

17 

-23 

37 

604 


5 

8329 

237 

3 

84 

52 

235 

9 

-28 

27 

604 



6 

6300 

259 

5 

7 i 

56 

222 

13 

- 9 

21 

607 



7 

5589 

260 

6 

65 

24 

215 

41 

- 8 

8 

607 



8 

8m 

299 

9 

80 

26 

230 

43 

+ 21 

26 

606 



9 

8053 

303 

5 

78 

30 

228 

47 

+ 24 

8 

606 



3120 

5819 

302 

50 

61 

40 

211 

57 

+ 15 

3 i 

608 



I 

518a 

306 

21 

56 

48 

207 

5 

+ 14 

48 

608 



2 

5550 

321 

19 

53 

9 

203 

26 

+ 22 

34 

608 



3 

6239 

123 

30 

357 

36 

147 

53 

-23 


m 



4 

6888 

122 

3 

352 

15 

142 

33 

-24 


mi 



5 

8058 

71 

3 1 

340 

20 

130 

37 

+ 11 

43 

012 



6 

91 55 

76 

6 

226 

52 

117 

9 

+ IO 

l6 

612 

ii 

10461% 

7 

6044 

235 

46 

69 

20 

163 

55 

— 21 

48 

6to 


8 

5778 

227 

37 

65 

5 

158 

40 

-25 

10 

010 



9 

437 1 

215 

20 

52 

51 

146 

26 

-24 

I 

611 



3 * 3 ° 

3987 

205 

34 

47 

42 

141 

17 

-24 

33 

611 



I 

2675 

351 

28 

37 

l6 

I30 

55 

+ IJ 

10 

0 r 2 



a 

3040 

*3 

I 

30 

51 

124 

26 

+ X 2 

45 

612 



3 

3230 

26 

44 

26 

23 

no 

58 

+ 12 

6 

6 u 



4 

3375 

37 

52 

22 

5 ° 

116 

*5 

+ 10 

40 

612 



5 

8xaa 

118 

55 

344 * 

31 

78 

6 

-27 

54 

614 



6 

6125 

100 

9 

358 

24 

9 i 

59 

— IX 

14 

613 

16 

15478 

7 

8309 

281 

*5 

94 

50 

1x7 

16 

+ 10 

5 l 

6(2 



8 

msm 

249 

28 

69 

41 

92 

7 

—II 

34 

613 



9 

HU 

249 

23 

60 

52 

83 

16 

- 9 

45 

613 



3140 

mmm 

100 

59 

359 

42 

22 

8 

-14 

14 

616 



1 

6 258 

91 

35 

2 

8 

24 

34 

- 7 

54 

616 



a 

9087 

109 

33 

336 

6 

35 » 

32 

-24 

24 

619 



3 

8918 

1 73 

21 

339 

6 

X 

3 * 

+ 7 

58 

618 

1 7 

16480 

4 1 

*9369 

278 

9 

109 

3<5 

117 

49 

+ 11 

9 

61a 

5 

6764 

252 

28 

84 

9 

92 

22 

— 11 

3 i 

6 13 



6 

5597 

253 

3 ° 

75 

37 

83 

5 ° 

— 10 

0 

613 



7 

4304 

92 

3 i 

16 

29 

24. 

4a 

- 7 

n 

610 



8 

493 ° 

103 

55 

13 

34 

21 

47 

— 12 

26 

6t6 



9 

8008 

hi 

25 

35 ° 

32 

358 

45 

-24 

23 

619 



3 i 5 ° 

755 ^ 

70 

6 

354 

27 

2 

40 

+ 7 

25 

618 



1 

83*5 

72 

3 

34<5 

56 

355 

9 

+ 7 

25 

618 



a 

7588 

53 

40 

358 

16 

6 

29 

+ 19 

15 

617 



3 

78*5 

55 

33 

355 

24 

3 

37 

+ 18 

51 

617 



4 

8181 

54 

22 

352 

38 

O 

5i 

+ 20 

58 

617 

19 

18 554 

5 

6l 57 

254 

9 

81 

50 

60 

39 

- 9 

35 

615 

6 

0836 

207 

59 

46 

41 

*5 

3° 

- 8 

54 

616 



7 

5 a °9 

125 

2 

x8 

42 

357 

3i 

-24 

43 

619 

1 


8 

4105 

5* 

15 

»3 

16 

2 

5 

+ 7 

33 

618 












89 


OP SOLAR SPOTS, 1860 


1860 

Day 

No 

List 

Pos 

Pr Node 

H Long 

IL Lnt 

Group 

Jan 19 


3159 

4516 

38 C 

/ 

O 

28 C 

/ 

3 

c 

6 

/ 

53 

+ I 7 < 

26' 

617 



316° 

5871 

36 

35 

18 

35 

357 

34 

+ 30 

44 

617 



I 

5171 

60 

18 

*5 

35 

354 

14 

+ 7 

l6 

618 



2 

8933 

9 1 

12 

34° 

37 

3i9 

36 

“ 9 

14 

633 

22 

3x455 

3 

3864 

199 

57 

58 

22 

356 

I 

-35 

I 

619 



4 

3569 

399 

6 

63 

3 1 

I 

IO 

+ 7 

21 

618 



5 

5489 

3°7 

26 

70 

44 

8 

33 

+ 18 

8 

617 



5 

4960 

310 

0 

6 7 

6 

4 

45 

-J- l6 

37 

617 



7 

59 x 9 

353 

11 

46 

48 

344 

37 

+ 30 

53 

620 



8 

4364 

90 

46 

21 

48 

3*9 

37 

- 8 

37 

623 

23 


9 

5143 

3x8 

55 

73 

34 

355 

34 

-35 

10 

619 



3170 

3483 

183 

46 

53 

14 

335 

4 

-35 

12 

621 



1 

54°8 

384 

35 

78 

O 

O 

50 

+ 7 

38 

6x8 



2 

<5943 

394 

36 

85 

36 

8 

26 

+ x 7 

53 

617 



3 

6439 

3°4 

33 

78 

IO 

I 

O 

+ 3i 

18 

617 



4 

5805 

310 

26 

73 

0 

354 

5° 

+ 30 

58 

6l7 



5 


333 

13 

6l 

50 

344 

40 

+ 30 

45 

620 



6 

1937 

97 

8 

37 

12 

320 

2 

- 8 

12 

633 



7 

3375 

90 

2 

38 

58 

3 11 

48 

- 7 

48 

633 



8 

9 937 

104 

58 

333 

57 

345 

47 

-33 

48 

637 



9 

9977 

99 

54 

330 

3i 

343 

21 

-18 

3 6 

637 



3x80 

8664 

55 

48 

353 

3° 

3 75 

20 

+ 19 

7 

636 



I 


5 6 

54 

346 

39 

369 

*9 

4-19 

5i 

626 

34 

33459 

2 

6544 

337 

58 

86 

5 

355 

IO 

-35 

l6 

619 



3 

7084 

377 

45 

93 

O 

1 

5 

+ 7 

43 

618 



4 


387 

39 

99 

53 

8 

57 

+ 18 

4 

617 



5 

7431 

395 

9 

89 

48 

358 

53 

20 

33 

617 



5 

7°47 

397 

53 

85 

54 

354 

49 

+30 

33 

617 



7 

3808 

i57 

35 

43 

xo 

3x3 

15 

-37 

0 

633 



8 

3955 

149 

30 

39 

3i 

308 

36 

—36 

47 

623 



9 

0634 

333 

55 

5i 

49 

3 30 

54 

- 7 

39 

633 



3190 

IO67 


53 

43 

14 

313 

19 

- 7 

39 

633 



X 

9370 

IO4 

43 

339 

13 

348 

17 

-33 

56 

637 



3 

9455 

99 

33 

337 

18 

346 

33 

-i 9 

9 

637 



3 

73 83 


5 

7 

41 

376 

46 

+18 

57 

636 



4 

8188 

5i 

5° 

359 

39 

368 

44 

+ 20 

5 

636 

38 

37 537 

5 

7884 

329 

37 

mi 

53 

3 J 4 

35 

—36 

53 

633 



5 

8398 

353 

49 

tsi 

19 

330 

5i 

- 7 

49 

632 



7 

HI 

385 

45 

86 

14 

397 

46 

+ 10 

4i 

635 



8 

4379 

138 

45 

35 

31 

346 

53 

-34 

31 

637 



9 

4101 

117 

0 

33 

58 

344 

30 

-19 

5° 

627 



3300 

5641 

ny 

44 

33 

53 

335 

35 

-35 

37 

637 



1 

6971 

55 

33 

IO 

38 

333 

0 

+ 5 

39 

639 



3 

7861 

66 

3 1 

2 

49 

314 

31 

+ 6 

34 

639 



3 

8015 

56 

48 

3 

3 1 

315 

3 

+ M 

13 

630 



4 

8744 

51 

4 

355 

5 1 

307 

33 

+ 16 

18 

630 



5 

8984 

54 

36 

353 

35 

305 

7 

H 19 

33 

630 

30 

39 594 

6 

9413 

241 

3^ 

136 

3 

308 

14 

-17 

53 

634 



7 

7385 

384 

43 

98 

i5 

380 

37 

+ 14 

43 

626 



8 

Blfl 

192 

38 

6 3 

53 

346 

5 

-33 

48 

6 37 



9 

3709 


36 

6 1 

37 

343 

49 

—30 

14 

6 37 



3310 

3403 

159 

38 

51 

53 

» 34 

4 

-35 

36 

637 



1 

3563 

O 

55 

5° 

40 

333 

53 

+ 14 

34 

638 


N 

















00 


MB CABBIN GTON’fl OBSEBYATIONS 



Jan 30 


Fob 1 3 1 ?ox 


3*5 01 


5 6l 5 J 

6 6754 

7 79 r 5 

8 59 fiI 

9 555* 

3320 465a 


36488 


8 48W 

9 4°^3 

3230 15303 

1 7414 


8 1387 

9 1 56a 


3240 4421 

1 4748 

a 4338 

3 5360 

4 9795 

t > 8321 

<5 7904 

7 6683 


39 57» 



38 21 
50 s 8 
a*4 33 

239 28 

an 34 

301 6 

308 a 6 
308 44 
340 23 
119 8 

344 37 
a (53 
3 o 
69 23 
27 50 
230 6 

234 x6 
223 33 
288 33 
291 31 
283 34 
*97 4 


3*5° 9375 

1 8746 

a *5022 

3 5221 

4 4*>*9 

5 437 J 

6 4090 


tsfsmim 

ELMII 

3*3 

59 

339 

33 

3 

49 

33 

T 1 

89 

33 

241 

53 

340 

31 

241 

6 

240 

51 

263 

10 

374 

44 

284 

26 

3°9 

28 

318 

11 



31 17 

2<5 36 

93 *4 
89 40 

9 1 37 
49 47 
53 7 
57 ao 
223 33 

379 3* 

226 2 


O ' 

37 49 
31 53 
31 11 
23 38 
21 47 

8 *3 

90 7 

88 26 
77 53 

79 43 

74 44 
66 7 

58 38 

47 9 

38 19 

31 4 

48 14 

33 3 T 

36 8 
104 11 

102 It 

91 43 
93 53 

89 33 

80 44 

73 34 
63 17 
56 42 
72 42 
6a 5 

50 44 

37 5° 

339 0 

£20 36 
114 27 

103 33 
99 4 fi 

132 24 
128 46 
117 23 
80 18 
77 xo 
48 ax 

45 i* 

38 4a 

®9 57 

ai 5 

«3 3° 
i5 7 
6 18 

104 21 

i»5 57 

8x o 


o • 

330 I 

314 5 
313 33 

305 50 
203 59 
190 35 

»45 T 7 
343 36 

*33 3 

*34 53 

339 34 

331 17 

313 48 
303 19 
3r3 39 

306 14 
303 34 
188 4T 
19 r 18 

243 xo 
243 i0 

332 4t 
234 5* 

230 33 
321 43 
313 53 
203 Jfi 

197 4T 

313 4 t 
303 4 

191 43 
17H 49 
119 39 

203 3t 

198 32 
188 20 
J84 It 
216 49 
2T3 tl 
201 30 
164 43 
i6j 33 
133 46 
iay 37 

123 7 

1 14 22 
103 30 
107 35 

99 3» 
90 43 
143 3 

166 38 
121 41 


+ 59 

+ 5 5i 

+ 15 *8 
+ 13 *i 

+ 30 30 

+ 17 5 6 

-34 3 

—20 at 
—33 10 

+ H 59 
4-13 10 

+ 5« 
+ 5 39 
-14 37 
+ 15 30 
+ 16 o 
+ at H 

— a 11 
+ 18 13 

-a I- 3 

— 20 31 

-24 43 
+ 1 5 4 

H r 4 5* 

4 5 15 
4616 
-14 m 
- 14 3ft 
4 13 41 
4 at 51 
4- l8 22 
4-19 13 

-13 2 

— 1 3 ft 
~J3 33 
-H *7 

— 14 ft 

+ 4 54 
4-13 x8 
+ 21 13 
+ 17 4ft 
+ 21 20 
+ 1* 53 
+ 13 10 

— 12 3ft 

— 12 48 

-13 13 
h 12 23 
+ 13 1 

+ 13 8 




OF SOLAR SPOTS; 1860 



Bay 

No 

43545 

3365 

6 

7 

8 

9 

3370 

1 

2 

3 

43460 

4 

5 

6 

7 

8 

9 

338 o 

I 

% 

3 

45540 

4 

5 

6 

7 

8 

9 

3490 

1 

2 

3 

4 

5 

6 

47 535 

7 

8 

9 

3300 

1 

3 

3 

4 

5 

50433 

6 

7 

8 

9 

33 IC 

1 

3 

3 


4 

5 

6 

7 























02 


mb Carrington's observations 


Day I No 


I Tt Node H Long 


Feb 20 


5 * 584 


53 S4i 


5449° 


57 5°° 9 

3340 
1 


59495 


Mar 1 


60576 


4661 

4805 

7458 

8164 

53“ 

4869 

5890 

689s 

6413 

5573 

385° 

4329 

5539 

9819 

9763 

9859 

96*3 

q %%6 

3781 

3338 

3370 

605* 

6518 

867* 

7995 

9°94 

9305 

9586 

67 90 

59^8 

1890 

3736 

5*55 

6173 

555* 

6908 

6495 

7871 

8341 

7555 

1119 

1000 


389 53 
393 35 
395 5i 
94 13 

86 47 
337 35 

333 5 
349 37 

87 39 
94 48 

308 43 
335 35 
90 18 

97 34 
393 18 
3°5 5 

9 6 53 

97 13 

103 39 
81 53 

80 36 

3 65 8 

373 37 
377 35 

334 4 
3i3 53 
183 30 

79 *1 

81 35 
73 36 
37 37 
44 4® 
47 43 
43 59 

339 1 

3 15 13 

90 43 

91 49 
15 45 
19 40 
70 14 
3 1 19 
34 4 

33 43 

331 14 
331 43 
3o8 34 
158 4® 
68 35 
345 5° 
1 54 

34 33 
17 3i 


137 45 
13 6 4 

133 34 
354 11 
359 I* 
130 19 
83 6 

73 4*5 
3° 37 

34 33 
96 31 

85 55 
44 16 
37 45 
i°9 59 

99 41 
59 38 
57 34 
5° 34 

o 33 

3 6 

161 18 
1 53 37 
144 51 
104 ao 

100 9 

93 3 

46 13 
43 51 
*3 9 

37 11 

33 43 
30 30 
14 43 


o / 

34 33 
33 43 
30 3 

340 49 

345 54 

345 35 

398 13 
389 53 
*45 33 
340 39 

399 3 
389 37 

346 48 
340 18 

399 4 

388 46 

348 43 
346 39 

339 39 
189 37 
191 11 
307 43 
399 5i 
391 1 5 
350 44 
345 33 
338 36 
193 37 
189 15 

1^9 33 

183 35 

169 7 

166 44 
161 7 

345 5i 
335 55 

1 93 *3 

188 43 

184 3 

177 48 

169 3 

168 7 

169 33 
159 40 

346 13 
337 14 

194 35 

189 37 

169 37 

185 33 

175 13 
171 31 

170 34 


+ 33 18 
+ 35 33 
+ 37 53 
-34 5 

-17 4 

-14 15 

+ 30 35 
+ 31 10 

-17 35 

—34 1 

+ 30 9 

+ 31 3 

-17 34 
-33 54 

+ 30 3 

+ 30 53 

— l6 43 
-17 44 
-34- 7 

-13 15 

-II 58 
+ 14 37 

+ 30 19 

+ 33 O 

-15 45 
-17 49 

— 34 17 
-11 54 
-13 4° 

— 6 47 

+ 19 35 

+ 18 39 
+ 16 16 

+ 31 30 

— l8 17 

-34 59 
-11 8 

— 13 8 

+ 17 54 

+ 3T 7 

— 6 57 
+ 18 44 
+ 15 39 
+ 31 37 
-17 57 
—34 37 
—11 13 

— 13 53 

— 6 51 
+ 18 37 

+ 33 36 
+ 9 54 
+ 15 39 












OF SOLAR SPOTS, 1800 


Mar i 


6 1 6 36 


64440 


65459 


67 6a 4 


No I Dist. 


Pas. 

0 

/ 

16 

3 i 

%% 

35 

78 

47 

8a 

5<5 

41 

43 

330 

46 

333 

4 * 

*33 

43 

334 

10 

331 

5 ° 

334 

31 

67 

39 

349 

39 

35 * 

54 

355 

S* 

6 

38 


Pr Node 


H9 43 


101 36 

95 36 

89 39 
81 aa 
84 14 
81 37 
79 11 

13 

45 44 
ao 31 
36 55 
39 8 

36 a 


H Long 

0 

/ 

168 

I 

159 

35 

Il 8 

II 

no 

13 

134 

49 

345 

40 


*93 57 


177 13 


+ 19 

5 

+ 31 

5 ° 


+ ai 40 


+19 4a 


+ 9 

40 

+ 11 ) 

48 

+ 18 

54 

+ 31 

57 

















MB gabeington’s obsebyations 


Pos 

0 

/ 

I 3 

5 

39 

0 ,% 

3 ° 

a 

50 

39 

75 

39 

336 

48 

331 

21 

330 

13 

373 

4 

379 

11 

331 

34 

315 

4 

l 83 

47 




90 47 

87 30 

0,6 33 

as 53 

346 19 

a 35 33 
367 a 

a69 1 a 
388 34 


359 3* 
5 «9 
ao 54 
40 43 
aa7 1 
aa4 33 
336 30 
318 59 


81 43 

76 30 

7° 53 
45 46 
39 4 

5* 33 
48 3* 
44 3 

J 73 5« 
163 18 
157 36 
141 38 

135 4° 
xi6 35 

85 55 
7» 59 
93 5° 
89 7 
85 38 
33 3 

35 43 
55 56 
50 19 
x6a 48 

153 3 6 

170 40 

163 35 

131 46 

115 8 

108 15 
85 4 

77 59 

78 49 

33 18 

171 43 

164 « 

159 II 

133 31 


H Long 

rr Lat 

0 

vi 

O 

/ 

70 41 

+ l8 

57 

5» 

41 

+33 

41 

45 

55 

+36 

3A 

38 

1 

+ 13 

36 

ao 

34 

— IX 

35 

119 

38 

-19 

6 

109 

9 

-14 

40 

IOI 

9 

-14 

5 

138 

3° 

+18 

54 

iai 

18 

+ 33 

46 

94- 3° 

-l6 

36 

9i 

17 

-17 

54 

8l 

0 

— a4 

34 

77 

33 

-35 

50 

75 

58 

+18 

57 

57 

37 

-35 

55 

53 

14 

+33 

59 

45 

46 

+36 

40 

%l 

40 

— TO 

54 


58 

— XT 

48 

38 

17 

+ ia 

34 

34 

3° 

+11 

3' 

*9 

56 

+19 

33 

108 

ai 

-14 

34 

96 

41 

“ t 5 

57 

90 

49 

-18 

34 

76 

ai 

+ 18 

36 

70 

3 

+ 30 

37 

50 

48 

+ 34 

38 

ao 

18 

—11 

19 

BUI 

bkI 

— 13 
+ II 

34 

53 

«3 

3° 

+ 11 

38 

19 

5i 

+ 19 

34 

316 

36 

— 36 

4 

3 so 

5 

— 33 

47 

350 

19 

+ 34 

5* 

344 

43 

+ 33 

35 

68 

XI 

— a 

34 

58 

59 

— 13 

0 

76 

3 

+ 18 

33 

68 

48 

+ 18 

49 

37 

9 

+ 13 

39 

ao 

3i 

—10 

40 

13 

38 

-13 

3 

350 

37 

+ 35 

43 

343 

aa 

+38 

5» 

344 

xa 

+ 14 

9 

397 

41 

+30 

57 

33 

5 

-19 

6 

35 

34 

—31 

1 

ao 

33 

— IO 

57 

354 

43 

-19 

10 













OF SOLAR SPOTS, I860 



Mar 18 


9 

3480 

81 585 x 
3 


83 5 6 7 9 

349° 
1 


7 

8 

84467 9 

35°° 


85453 


5589 

3968 

3545 

6 375 

7987 

7430 

5687 

4778 

6375 

7150 

8056 

8937 

8679 

8117 

3380 

3196 

3118 

3741 

6320 

7999 

9570 

9044 

9023 

3949 

3794 

33° 6 

3447 


8710 

8790 

7568 

8319 

9616 

9682 

5320 

4797 

495 1 

4345 

454° 

3604 

4859 

7791 

6198 

6881 


88 633 


O / 

383 3 
140 33 
138 41 

19 50 
340 6 

«3 6 5 

395 55 
38 37 

33 3 
35 30 
33 53 

76 1 

373 5i 

374 59 

148 17 
333 36 
34° 4 

356 33 

77 34 

85 1 

68 51 
41 33 

370 23 

184 4 

174 33 

384 26 
333 58 

8l 13 

87 45 

85 33 
67 49 

34 19 
36 30 
41 47 

366 41 
303 18 
191 34 

367 3 

393 35 
323 43 
95 18 

86 58 

87 19 
24. 38 

39 57 
86 48 
66 58 
38 13 
217 58 
314- 35 
365 4 

369 37 
337 20 


130 53 
99 

93 5° 
75 4 
160 59 

155 53 

139 46 

83 13 
73 47 
67 33 
60 29 

43 5o 

163 41 

157 37 

107 30 

113 1 
xo8 38 
1 01 24 

71 33 

5 6 54 

Q6 l6 

49 6 

169 57 

123 17 

11 9 9 

135 13 

114 10 

84 38 

70 6 

49 5 6 
48 53 
67 30 

60 50 
40 34 

183 14 

137 5i 

130 53 

138 43 
138 19 
117 o 

98 32 

§3 5i 

61 10 
81 35 
75 5 
40 29 
63 58 
53 55 

180 41 

*73 39 
168 19 
160 40 
143 54 


353 15 
3 30 33 
3*5 13 
396 36 

335 44 
330 38 
294. 31 

346 58 
338 33 
333 18 
335 14 
308 35 
300 19 
394 5 

344 8 

348 39 

345 <5 

338 3 

208 o 
*93 33 
173 54 
185 44 
393 49 

347 9 


308 8° 
T 93 58 
173 48 
173 44 
191 13 
184 43 
164. 16 

393 7 

347 4+ 
240 46 

348 35 
338 13 
326 53 
308 15 

193 44 

171 3 

191 28 
184. 58 
150 33 
173 51 
163 48 
245 28 
338 3 6 
3 33 6 

335 37 
307 41 


+ 13 39 
-33 35 

— 35 30 
+ 30 38 

— 7 31 

-10 43 
+ 20 3 

+ 5 47 
+ I 3 39 
+ 15 4 

+ 19 31 

— 13 36 

+ 3X 31 
+ 20 3 

— 26 x8 
+ 5 40 
+ 5 33 
+ X3 30 

~ r 3 39 

— 30 39 

— 6 21 ) 
4 17 16 

+ 20 II 

— 36 29 

-37 33 
+ S 48 

+ 13 3 

“'3 35 
—20 36 
-31 54 

— 6 38 

+ 17 IT 
+ 18 13 
+ 19 15 

+ I 9 54 

— 26 40 

-38 38 
+ 5 11 
+ 13 51 
+ 19 41 
-14 14 

— 16 48 

— 33 13 
+ 17 20 
+ 17 17 
“3 3 38 

“ 6 37 
+ 19 15 
—36 11 

— 28 26 
+ 13 53 
+ 14 58 
-13 34 


666 

669 

66 9 

670 
668 
668 

67 o 

671 
673 
673 

673 

674 
670 

670 
673 

671 
671 

673 

674 

674 
677 

675 

670 
673 
673 

671 

673 

674 

674 
679 

677 
<>75 

675 

678 

670 

672 

673 

671 
673 

673 

674 

674 

679 

675 
675 

679 

677 

678 
673 
673 
673 
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MB oabrington’s observations 



Mai 29 


Apr i 9 1 579 


93 628 


94597 


96579 


8 8227 

9 7415 

3540 5x51 


355° 98” 


3 5208 

4 9!5i 

5 8568 

6 9404 

7 9»94 

8 9866 

9 2140 

3560 2828 


8 8098 


97 458 357° 3895 

1 3458 

2 4544 

3 49*9 

4 6996 


99469 



o / 

229 52 

307 5 

3*3 5 

3x7 22 
xx8 29 
6 40 
232 28 
229 13 
270 o 

*74- 33 I 

209 3 

*45 7 

3*3 59 
330 45 
72 13 
65 3 

220 10 

215 28 
246 22 
242 2 

262 49 
264 23 
217 42 

62 13 

221 46 
217 21 
244 38 
240 55 
261 50 

78 44 
77 4i 
58 23 
86 21 
41 31 

7* 45 

227 t 

223 33 
*53 17 
33 9 

83 55 

247 32 

*47 37 

21 33 

2* 45 
4 

35 58 

84 28 

43 59 

271 58 

*74 5* 
3*° 45 
353 49 
2 16 


13 1 27 
126 52 
119 21 
II7 16 
102 29 
97 17 
184 33 
169 21 
x68 4 
159 *4 
144 53 
146 43 
122 49 
119 17 
63 55 
59 0 
i73 3° 
168 57 
176 9 

175 S3 
195 37 
X86 3 

1 145 38 
88 21 
187 ii 

178 So 
190 31 
189 4 
198 33 
108 37 
X04 33 

102 6 

87 11 

46 21 
46 37 
186 25 

178 33 

130 34 

74- 44 
49 3° 
146 17 

143 37 

103 23 
100 50 

87 20 
80 40 
62 39 
66 19 

179 55 
176 21 

131 3 l 
1x5 42 
113 54 


H Long 


196 14 

19 1 39 

184 8 

182 3 

167 1 6 
162 4 
207 33 

192 21 

191 4 

182 24 
*S7 53 
169 43 I 
145 49 
142 17 

86 55 
82 o 
167 26 
162 53 
17° 5 

169 49 

189 33 
180 1 

139 34 

82 17 
167 22 

159 1 

170 42 
169 1 5 
178 46 

88 48 

84 44 
82 17 
67 22 
26 32 
26 48 

138 29 
13° 37 

82 38 
26 48 

1 34 

85 53 

83 13 

4* 59 
40 26 
2 6 56 
20 16 

2 15 

5 55 

9° 59 
87 *5 

24* 58 


- 10 1 6 

+ 17 8 

+ 17 20 
+ 2 4 
—22 27 
+ 19 45 
-12 49 
-15 i 5 
+ 17 21 
+ 17 3 6 
—22 38 

- 4 52 

+ 22 38 
+24 2 

- 10 38 

- 4 *9 
—22 38 

-*5 37 

- 1 10 

- 4 49 
+ 17 22 
+ 16 59 
—17 20 

- 4 36 

- 22 27 

-*5 35 

- x 11 

- 4 47 
+ 16 45 

- 9 13 

- 9 52 

- 4 12 

-17 53 
+ 20 0 

—10 30 
-17 3 1 
-19 39 

- 4 38 
+ 20 11 

- 21 9 

-40 

- 4 15 

+ 12 2 

+ 13 23 
+ 20 21 
+ 15 4 i 
-21 5 

+ 13 44 
+ 20 33 
+ 22 12 

+ 19 5 6 
+ 19 55 
+ 15 1 










OF SOLAR SPOTS, 1860 


97 


1860 

Day 

No 

Disk 

■9 


H Long 

H Lafc 

Group 

Apr 9 


3583 

4494 

0 

10 

36 

0 

IO9 

/ 

i 5 

30 

/ 

19 

0 

+15 

/ 

31 

687 


4 

5 i 3 0 

14 

30 

105 

I 

1 6 

5 

+17 

30 

687 



5 

6156 

93 

I 

89 

5 ^ 

1 

O 

— 31 

45 

688 



6 

5987 

37 

5° 

95 

30 

6 

24 

+15 

34 

689 



1 

7081 

39 

59 

84. 

3 

355 

7 

+ 13 

6 

689 



8 

8x33 

39 

38 

78 

40 

349 

44 

+23 

8 

69O 

10 

too 597 

9 

9639 

368 

4 

197 

8 

93 

13 

+ 31 

37 

683 


359 ° 

512,6 

393 

7 

147 

18 

43 

33 

+17 

5 

685 



I 

5413 

295 

14 

147 

34 

43 

38 

+19 

3 6 

685 



3 

4355 

323 

9 

131 

33 

3 6 

mm 

+19 

30 

687 



3 

3593 

324 

a 

13 ° 

6 

25 

IO 

+ 1+ 

54 

687 



4 

3685 

336 

3 

125 

39 

30 

43 

+ *5 

45 

687 



5 

4079 

348 

30 

130 

33 

15 

3 6 

+ 17 

24 

687 



6 

4331 

106 

38 

106 

35 

X 

39 

— 33 

36 

688 



7 

345 ° 

95 

31 

108 

53 

3 

57 

-15 

57 

688 



8 

4577 

9 

30 

no 

29 

5 

33 

+ 16 

13 

689 



9 

5103 

23 

37 

103 

O 

358 

4 

+ 13 

53 

689 



, 36OO 

5343 

3 ° 

7 

99 

36 

354 

40 

+ n 

59 

689 



I 

6872 

19 

38 

94 

3 

349 

7 

+33 

36 

69O 

i 5 

X05 540 

3 

9415 

363 

35 

198 

59 

23 

57 

+15 

33 

687 

3 

9487 

265 

46 

199 

35 

34 

33 

+ 18 

43 

687 



4 

7562 

336 

27 

180 

3 

5 

I 

-16 

41 

688 



5 

7306 

319 

TO 

175 

52 

0 

5 ° 

— 31 

33 

688 



6 

69O9 

314 

47 

173 

38 

357 

36 

-33 

43 

688 



7 

7359 

268 

44 

174 

44 

359 

43 

H 14 

3 

689 



8 

6749 

368 

3 1 

T70 

7 

355 

5 

+ 13 

4 

68 9 



9 

6234 

376 

I 

164 

*9 

349 

17 

+14 

44 

691 



3610 

5637 

380 

59 

158 

59 

343 

57 

+ X4 

59 

691 



1 

5857 

14 

47 

T07 

13 

393 

11 

+31 

18 

693 



2 

95 83 

89 

35 

57 

33 

343 

31 

—36 

6 

696 



3 

9764 

50 

3 

55 

42 

340 

40 

+ 13 

15 

6 97 

16 

106 556 

4 

8454 

331 

8 

189 

23 

359 

5 5 

— 33 

5 

688 


5 

9875 

259 

54 

31 1 

17 

31 

5 ° 

+ 14 

43 

687 



6 

7646 

368 

36 

178 

14 

348 

47 

+ H 

44 

691 



7 

7 163 

371 

17 

i 73 

39 

344 

3 

+ 15 

8 

691 



8 

4789 

355 

48 

131 

27 

392 

O 

+ 31 

5 

693 



9 

9116 

9 i 

49 

67 

19 

237 

52 

-27 

38 

696 



3630 

7962 

77 

5 i 

79 

43 

350 

16 

-14 

13 

695 



1 

9053 

47 

43 

69 

49 

340 

33 

+ 13 

16 

697 



3 

9682 

42 

30 

60 

4 

2<?0 

37 

+ 19 

23 

6 97 

l 7 

107 485 

3 

8793 

264 

19 

191 

45 

349 

7 

+ 14 

59 

691 



4 

4436 

33 ° 

49 

134 

5 ° 

392 

12 

+ 20 

57 

693 



5 

6471 

80 

3 

93 

32 

350 

54 

-14 

16 

695 



6 

7346 

79 

5 ° 

87 

17 

244 

39 

-14 

59 

6 95 



7 

8181 

94 

15 

80 

39 

238 

1 

-37 

28 

696 



8 

8018 

44 

7 

83 

57 

340 

19 

+ 12 

33 

697 



9 

9010 

39 

43 

73 

8 

230 

3 ° 

+ 19 

14 

6 97 

18 

108 51a 

3 6 3 ° 

9549 

262 

15 

204 

3 ° 

347 

18 

+ 15 

33 

69X 


1 

4938 

3°5 

8 

149 

4 

391 

52 

+ 30 

3° 

693 



3 

6159 

99 

36 

100 

46 

243 

34 

-25 

10 

696 



3 

7066 

99 

1 

93 

34 

336 

33 

-37 

4 i 

696 



4 

4696 

85 

28 

107 

34 

350 

33 

-14 

23 

695 



5 

585 0 

84 

4 i 

99 

43 

343 

3° 

— l6 

3 

695 


0 
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03 ? SOLAR SPOTS, 1800 




a 133535 


3 133 650 


4 124 49 6 


194 10 
349 r 3 
353 »5 
357 5 

10 13 

35 44 


333 31 


338 53 
3°7 33 


333 

13 

331 

397 

38 

3 

308 

14 

393 

7 

399 

10 


5 135492 9 

374 ° 


40 

179 o 
171 4 

154 33 
147 17 

i47 59 
143 33 

r 37 i3 

137 18 
100 17 
81 47 
78 15 

310 45 
305 14 
196 6 

186 40 
17 1 38 
160 48 
164 33 I 
158 30 

1 43 3 
139 47 

135 IX 
116 13 
no 41 

96 55 
93 57 
83 39 
333 13 
307 59 
198 14 
I 183 34 
1 174 3 

176 13 

170 31 

154 43 
137, 58 
134 39 
109, 8 

144 36 

136 33 

106 8 

95 18 

333 4 

190 36 
190 14 


i33 43 
133 3 

“5 7 

98 35 

91 30 I 

93 3 

85 35 
81 15 

71 31 

44 30 

»5 5° 

33 18 
138 43 

133 11 

134 3 
114 37 

99 25 
88 43 
93 19 

86 37 
71 o 
57 44 
53 8 
44 10 
38 38 

34 53 
31 54 

11 36 
138 18 
134 4 

114 19 

99 39 
90 8 

93 17 
86 16 
70 48 
44 3 

40 34 

35 13 
60 31 
53 37 

33 13 
13 33 
134 3 

93 34 

93 13 


— 31 19 

-13 53 
-13 57 
+ 33 27 
+ 34 39 
+ 33 38 
+ 33 $ 

+ 33 37 
+ 33 30 

+ 18 33 

+ 15 53 

-11 39 

— 13 4 

—31 9 

-13 41 
-13 43 
+ 33 37 
+ 34 5 6 
+ 33 45 
+ 33 37 

+ 23 54 

+ 66 

+ 5° 

+ 19 3 

+ 30 IO 

+ 15 3 6 

— 11 37 
-11 54 

— 13 9 

-13 13 
-13 43 
+ 31 55 
+ 35 i 4 

+ 31 43 
+ 31 53 

+ 33 10 
+ 18 55 
+ 30 13 

+ 15 21 

+ 4 43 
+ 5 2 

— n 37 
-11 53 
-13 33 
+ 10 53 
+ 33 11 


704 

706 

706 

7°5 

707 
707 
701 

703 

704 
704 
706 

706 

707 
707 
707 
707 

709 

7°9 

710 

701 

703 

704 
704 
706 

706 

707 
707 

707 

708 

708 

709 

7°9 

709 

710 
710 
701 

704 

704 

706 

706 

707 
707 

707 
709 

709 

7°9 

708 
708 

710 
710 
7°4 
7°5 
707 
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MB OA.il RINGrON’S OBSERVATIONS 



May 5 


6 136553 


1*74813 


374a I 6608 


375° 5»5 6 


8 8500 

9 6550 

3760 4341 


5 I 3206 


9 129 644 


3770 8949 


7 1676 

8 2471 

9 6353 

3780 6615 


7 3066 

8 4335 

9 3®8® 

379° 5» 58 


o / 

386 13 
289 ®3 
298 57 
*85 28 

337 +> 
358 41 
4 7 

32 32 
83 30 
80 ao 
49 5 i 
38 59 

261 11 
364 59 
278 o 
285 1 

393 5 

291 33 

363 38 
278 33 
324 39 
335 46 
13 58 
93 55 

33 

+* 5 ® 
35 4 
358 45 
373 11 
282 11 
386 43 

355 3 1 
263 iji 
300 22 
34/ 58 
125 55 
110 32 

24 43 

42 20 

»9 55 
351 13 

254 4P 
376 5 

*77 35 
237 43 
317 0 
340 15 

7 3 ® 
3 5 ® 
87 30 

78 56 
48 5 

43 18 


B*r Node 

H Long 

0 

183 

58 

85 

5J 

197 

48 

99 

46 

185 

49 

87 

47 

159 

58 

6l 

5£ 

150 

38 

5® 

36 

141 

35 

43 

®9 

137 

35 

39 

34 


33 

®4 

3 i 

119 

58 

ai 

5« 

no 

28 

ia 

a6 

87 

9 

349 

7 

84 

45 

34^ 

44 

307 

a 6 

94 

ao 

303 

4 

89 

58 

199 

13 

86 

7 

2 TT 

38 

98 

33 

198 

®7 

85 

ai 

183 

38 

69 

33 

176 

37 

63 

ax 

165 

10 

5® 

4 

156 

38 

43 

3® 

15a 

30 

39 

14 

I S7 

56 

34. 

5° 

i<j4 

46 

21 

4.0 

108 

5® 

355 

46 

XOI 

53 

348 

47 

98 

54 

345 

48 

aaa 

0 

95 

41 

aia 

14 

85 

55 

3*3 

40 

97 

21 

ai<j 

i 7 

86 

58 

T90 

®4 

64 

5 

177 

53 

5i 

34 

169 

®7 

43 

8 

1 51 

9 

34 

50 

147 

45 

31 

37 

14a 

7 

T 5 

48 

xaa 

30 

356 

1 

U4 

43 

348 

24 


233 12 
208 22 
200 15 
195 3 ° 

178 34 
170 19 

153 34 
145 8 

i 39 59 
I3i 58 

77 

104 20 
102 8 


0 

/ 

+ 31 

5° 

+ 3® 

21 

+ 34 

4i 

+ 3 

53 

+ 4 

5i 

+ 18 

44 

+ 30 

5i 

+ i5 

6 

— 11 

43 

— 11 

3° 

+ r 3 

46 

+ 34 

3® 

+ 9 

59 

+ 13 

14 

+ 31 

59 




+34 

10 

+ 3 

33 

+ 4 

47 

+ 18 

12 

+ 31 

30 

+ 15 

H 

—11 

17 

+ 33 

36 

+ 13 

37 

+ a4 4® 

+ 9 

44 

+ 21 

®4 

+ 32 

48 

+34 

41 

+ 3 

3® 

+ 4 

19 

+ 18 

18 

+14 

47 

—II 

35 

— 12 

58 

+ 33 

37 

+ 13 

»9 

+ 34 

5' 

+ 3 

6 

+ 3 

50 

+ 19 

13 

+ 18 

3® 

— II 

2 

— II 

55 

+ 33 

39 

+ 13 

26 

+ 35 

4 

-13 

3® 

— II 

39 

+ 13 

32 

+ 18 

10 






OP SOLAB SPOTS, 1800 


101 



May 13 I 33 6 %7 


135 665 


140 450 


141 458 


14a 454 


237 *8 
319 13 
371 56 
378 30 
390 15 
330 31 
304 57 

33° 54 
345 21 
91 IX 

99 3° 
233 30 

237 19 
264 51 
273 17 
278 58 
376 36 
390 33 

173 33 
119 12 
109 29 

85 55 
315 12 
134 48 

39 
90 30 

93 30 
97 29 
48 30 
48 3 

333 28 

318 47 
168 4 

144 45 
103 41 
103 15 
103 13 

86 6 

43 9 

44 44 

43 57 
53 3 

235 38 
301 4 

141 13 
133 11 
1 13 3° 
3° 34 
38 43 
38 38 
86 35 

5 1 43 

<53 39 


234 38 
197 30 
300 39 
310 6 

194 18 
179 54 
173 9 

161 3 

156 13 

136 11 

106 8 

309 44 
300 33 

227 29 

237 3 6 

230 47 

I9 1 39 
183 47 
163 31 

1 37 44 

13 5 47 
83 39 

300 5 

153 13 

146 9 
131 58 

136 20 
1 15 14 

119 3 

i°3 58 
315 4° 
215 35 
168 4 

160 33 

147 34 
140 35 

129 23 

88 5 

133 34 

120 3 
115 55 

93 50 
330 47 
18 1 36 
163 43 

157 5 
143 i7 
147 i4 

134 25 

130 19 

99 5 6 
105 3° 
86 46 


31 3 

344 4 
347 13 
35<5 4° 
340 52 
326 28 
3i9 43 
3°7 3 6 
303 47 
281 45 

253 42 
337 34 
318 32 

345 9 
355 16 
3 38 27 
309 19 
300 37 
380 31 

255 24 

254 37 

201 19 

249 53 

303 o 

195 5< 5 

181 45 
176 7 

163 1 

169 5° 
i53 45 
35i 9 

251 4 

203 33 

196 4 

183 3 

176 4 

163 51 

123 34 
169 3 

155 34 
1 51 34 
128 19 

353 9 

203 58 

184 5 
178 37 

164 39 
168 36 
155 47 
151 4i 

131 18 
136 53 

108 8 


H Lat. 

0 * 

—11 

33 

—21 

23 

+14 

15 

+23 

48 

+35 

41 

-13 

37 

-15 

5<5 

+14 

57 

+17 

5 

—11 

40 

-26 

37 

-13 

42 

—16 

30 

+13 

31 

+23 

3 

4-25 

24 

+ 13 

3 

4-16 

17 

— IT 

32 

— 26 

34 

— 30 

46 

— l6 

45 

-33 

32 

-17 

34 

-19 

34 

— 13 

36 

-l6 

0 

— 23 

9 

4-15 

19 

4-19 

18 

— 33 

37 

— 36 

33 

-17 

30 

-19 

43 

— 13 

40 

-16 

6 

— 31 

50 

-15 

7 

4-15 

9 

4-18 

28 

4-20 

37 

4-16 

47 

-23 

57 

-18 

16 

-13 

9 

-13 

55 

— 21 

20 

4-14 

5i 

4-17 

48 

4-19 

5 i 

-15 

1 

4* 16 

41 

4- 7 

58 
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MR CARRINGTON* S OBSERVATIONS 


1860 

Day 

No 

May 33 

143561 

3848 

9 

3850 



»4 144516 


I 47 5°4 


3° 150 38* 


June 5 155 358 


984$ 
5538 
44 65 
3409 
3880 
430a 
3000 

4339 

5103 

7374 

8006 

9779 

7697 

9*63 

7 i 39 
4076 
3638 
3499 
3584 
3771 
3 2 39 
3386 
6313 
5150 
6496 
8078 
9 T 45 
8599 
9065 
7991 
7038 
3931 
3789 
4980 

3744 

8833 

7547 

8307 

9871 

4444 

3763 

3058 

5911 

3^31 

3991 

8901 

6758 

4968 

4463 

3444 

5041 

4984 

7»39 


i 37 15 
1*6 45 
358 13 
43 3 

45 37 
88 40 
88 53 
83 48 
48 3 6 
6 3 30 

44 7 35 
330 36 
309 54 
188 0 

170 36 

x5 i 3 I 

316 10 

354 47 
43 7 

93 34 

93 41 

60 46 
83 35 

94 39 
439 39 
437 45 
»35 41 

343 16 

39 54 
94 10 

93 34 
10 6 49 

44* 0 
41 5* 
43s 3 

373 36 

31 1 56 
187 33 
134 47 

354 40 

* 34 
87 55 
379 3 
34i 33 
406 45 
417 9 
345 17 

344 43 
100* 7 


Fi Nod 0 

0 

/ 

447 

44 

197 

37 

175 

44 

163 

98 

158 

9 

154 

44 

163 

I 

150 

39 

146 

5 

131 

47 

11 6 

4 

90 

91 

1250 

40 

100 

56 

318 

I 

189 

54 

185 

13 

177 

46 

173 

l 6 

166 

0 

177 

44 

163 

99 

134* 57 

135 

49 

130 

91 

116 

5 

103 

90 

in 

17 

436 

13 

443 

50 


14 


143 

49 

138 

30 

113 

53 

137 

9 

190 

30 

454 48 

199 

99 

186 

34 

179 

19 

153 

31 

171 

34 

16s 

19 

119 

98 

990 

18 

303 

®3 

197 

8 

196 

9 

199 

3 

183 

3 ° 

136 

36 


H Long 


o / 

453 4 

303 17 
181 4 
169 8 

i<53 49 

158 44 

168 41 

156 I 9 
151 45 
137 37 
141 44 

96 1 

136 30 

106 36 

309 17 
181 8 

176 39 

169 3 

163 34 

1 57 16 
168 40 
i5<S 45 

136 13 

147 5 

1 31 37 

107 31 

94 56 
103 33 
185 57 
173 34 
163 58 

137 34 

108 o 
93 46 
88 14 
63 37 
7< 5 53 
70 14 

i<S3 43 
108 17 

95 49 
88 14 

63 3 6 
80 19 
74 7 

31 33 

44 36 
3° 31 
31 10 
30 10 
16 11 

6 38 

3*o 44 



o / 

-34 33 
-18 16 

-13 43 
-19 34 

— 33 4 

— 33 O 

+ 15 II 
+ 17 3 ° 
+ 30 10 
-13 45 
-14 34 
—11 10 
+ 16 31 

+ 7 55 

-18 8 

-13 33 
-i5 *3 
—18 33 

— 33 3 

“43 13 
+ 15 34 
+ 17 »4 
+ 16 51 
-13 13 
—14 16 
+ 8 14 

-10 37 

— l8 30 
-13 33 
-13 45 
“19 34 
+ 14 5* 
+ 7 44 
—11 13 
-11 45 
-39 58 
+30 43 

+44 45 
“i8 53 
+ 7 47 
—11 18 
-11 31 
-30 44 
+ 3o 13 
+ 30 53 
-13 36 

+ 15 5 

— 16 14 
—18 50 
—13 39 
+ *7 58 
+*9 43 
-*S 53 












OF SOLAR SPOTS, I860 






















MB CARRINGTON’S OBSERVATIONS 


1860 

Boy 

No 

Diat. 

Pofl 

Fr Node 

H Long 


Group 


June 18 


M 173 499 


35 176616 


3954 

5 855° 

6 68.W 


3960 7994 

I 3699 

4 4494 

3 ij£66 


8 8798 

9 8844 

3970 6545 


5 4°6<i 


3980 4433 



8 837a 

9 8489 

a6 177 336 3990 7694 


8 3043 

9 7474 

4000 7877 


*43 

+3 

*43 

19 

*45 

14 

158 

46 

139 

5 1 

3** 

14 

3*4 

58 

34i 

48 

no 

48 

114 

3* 

101 

5* 

67 

39 

4* 

50 

448 

40 

440 

35 

441 

58 

400 

44 

489 

3i 

487 

55 

494 

J 5 

*95 

* 5 

148 

40 

333 

47 

355 

11 

143 

55 

140 

10 

107 

*5 


98 33 
7a 45 
71 47 

5<? 44 

434 14 
449 15 

433 4a 
4x7 47 
486 18 

493 4 
147 36 
300 4 

339 49 
13° 5 
144 45 
108 40 
100 13 
70 5 
70 47 
54* I* 
54 38 


O / 

173 *3 
136 11 

15a 36 
145 14 
147 8 

a66 54 
447 6 

417 1 

189 31 
180 46 
407 36 

409 *3 
199 5* 
147 39 
139 14 
136 17 
156 48 

155 40 

434 49 
aa4 34 
440 49 

410 7 

464 33 
451 4 

453 3 

446 38 
180 4 

403 4 

199 44 
153 34 
140 31 
iai 17 
iai 34 
149 18 
J40 56 

144 8 
445 4 
434. 49 
*31 35 
441 4 

461 34 

*55 44 
190 34 
413 44 
409 10 
164 10 
156 49 

134 3 
133 19 
160 4 

15° 45 
i54 33 
140 40 


170 11 
133 9 

149 34 

144 10 
144 6 

a°7 54 
188 6 

158 1 
130 31 

141 46 

148 3 6 

150 13 

14a 5* 
88. 39 
80 xa 
77 17 
97 48 
96 40 

13* 37 
iai aa 
117 17 
| 106 55 
161 41 
147 5a 

149 51 
143 a 6 

76 54 

99 5° 
90 10 

50 44 
43 19 
18 5 

18 44 
46 6 

37 44 
40 56 


1 31 39 
1 41 4 

118 10 


144 19 



+ 19 *3 

+ 18 36 
+ 44 46 

— l8 19 
-14 47 

— 4 47 

— 44 40 

— 40 45 

+ 19 17 
+ 43 38 
+ 17 9 

-19 56 
— *3 59 

-15 ° 

+ 11 54 
+ 30 48 
-41 43 

— 40 46 

-16 33 
-19 3 

+ 43 17 

+19 38 

+ 43 41 
+ 44 38 
—15 a8 
+ 11 47 

+3° 5 1 
-a8 48 

— 48 14 

—41 41 
-13 4 

+ 11 16 
+ 14 35 
+ 45 44 

— 41 38 

— 40 38 
-15 56 

— 19 44 

+ 19 38 
+ 44 36 
-15 19 
+ 11 33 
+ 31 16 
-a8 40 
-47 5a 
—ao 37 

— 14 40 
+ 11 49 
+ ia 44 

+ *4 47 
+ 46 46 


745 

745 
741 

74a 

744 

746 

746 

745 
745 

745 
749 
749 

749 

747 

748 

746 
746 
746 

746 

745 

745 

745 

745 

749 

747 

748 

750 

750 

753 

753 

751 

75i 

75a 

746 
746 
746 

746 
745 
745 

749 

747 

748 

750 

750 
753 
753 
75’ 

751 

75a 

75 * 
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OF SOLAR SPOTS, 1860 


1860 

Day 

No 

Disk 

Pos 

Fr Node 

H Long 

H. Lat 






O / 

0 / 

0 / 

0 / 


July i 

i8» 576 

4007 

9°37 

*45 3 1 

366 48 

79 3 

-18 33 

749 



8 


343 18 

358 3 3 

7 ° 38 


749 



9 

815° 

346 20 

256 53 

69 7 

— r 5 *5 

749 



4010 

9651 

300 4 

378 47 

91 % 

+ 3 i 53 

748 



I 

7459 

%%% 39 

243 8 

54 - 33 

-39 23 

75 ° 



% 

6535 

317 14 

333 55 

45 10 

—37 39 

75 ° 



3 

474 ° 

387 3 

232 IO 

44 * 25 

+ 11 41 

75 i 



4 

3871 


334 47 

37 * 

+ 14 46 

75 1 



5 


3°4 5 

334 36 

46 51 

+33 14 

75 * 



6 

4785 

318 13 

324 34 

3 6 49 

+24. 27 

75 * 



1 

4593 

339 48 

219 0 

3 i 15 

+ 26 47 

75 * 



8 

374 ° 

303 59 

314* 59 

37 14 

-16 31 

753 



9 

3660 

184- 1 

306 48 

19 3 

-13 15 

753 



4040 

3752 

I 7 1 37 

303 41 

14 56 

-18 43 

753 



1 

4056 

158 54 

197 8 

9 23 

-19 27 

753 



% 

4690 

3 ° * 

188 58 

1 13 

+ 36 12 

754 



3 

5949 

44* 5* 

176 5 

348 30 

+ 26 39 

754 



4 

4547 

45 13 

184. 13 

35*5 37 

+ 30 41 

754 



5 

5884 

70 41 

17° 5 

343 3 ° 

+ 13 35 

755 



6 

6889 

69 55 

1 53 40 

334 - 55 

+ 14 34 

755 



1 

^9 

107 38 

139 53 

3 i 3 8 

-16 53 

758 


- 

8 

9IOO 

71 14 

*39 7 

311 33 

+ l6 21 

757 

3 

184 563 

9 

9228 

*34 34 

368 15 

5 * 19 

-39 34 

75 ° 



4030 

8623 

*33 34 

*59 37 

43 41 

—37 42 

75 ° 



1 

5456 

338 11 

334 30 

18 34 

— 12 31 

753 



% 

54°7 

%%4 44 

231 12 

15 16 

-18 58 

753 



3 

4763 

314. 58 

324 18 

9 23 

— 19 %% 

753 



4 

7971 

380 53 

359 29 

43 33 

+ 11 40 

75 i 



5 

7171 

386 13 

351 48 

35 53 

+ 1+ 47 

75 i 



6 


293 19 

361 39 

45 43 

+ 33 11 

75 * 



7 

7447 

*99 3 6 

35 i 3 1 

35 35 

+ 34 47 

75 3 



8 

6838 

306 31 

344 15 


+ 37 13 

753 



9 

4073 


215 4 * 

359 4 ° 

+ 35 40 

754 



4040 

3107 

345 13 

31 1 34 

355 38 


754 



1 

35 ° 1 

354 - 14 


35 * 44 

+ 33 36 

754 



* 

3986 

<5 5 * 

303 21 

347 35 

+ 26 34 

754 



3 

° 95 ° 

3*5 53 

309 57 

354 1 

+ 7 49 

755 



4 

0869 

36 9 

204 40 

348 44 

+ 7 4 ° 

755 



5 

3108 

42 34 


343 3° 

+ 11 56 

755 



6 

3391 

54 3 * 

190 46 


+ 13 44 

755 



7 

7104 

1 16 54 

1 66 14 

310 18 

— 17 6 

758 



8 

6773 

58 30 

165 47 

3°9 5 i 

+ 15 56 

757 

4 

18553° 

9 

9773 

237 49 

381 31 

5 i 5 * 

~39 34 

75 ° 



4050 

6846 

246 50 

248 11 

18 33 

— 12 36 

753 



1 

6765 

336 7 

344. 3 6 

* 4 * 57 

-18 51 

753 



3 


* 3 ° 47 

*37 39 

8- 0 

-18 53 

753 



3 

iilEM 

280 33 

373 32 

43 53 

+ 11 46 

75 1 



4 

8434 

385 12 

264 51 

35 I* 

+ 15 3 ° 

75 i 



5 

9^58 

392 5 

*74 57 

45 18 

+ 33 29 

753 



6 

85715 

296 18 

364 55 

35 iff 

+ 24 53 

75 * 



7 

7954 

E 2 KE 9 I 

* 5*5 57 

37 18 

+ 27 27 

75 * 



8 

5 ° 7 I 

3 I 9 44 

238 48 

35 9 9 

H“ 8 

754 



9 

4043 

317 3 * 

334 30 

354 51 

+20 45 

754 

























>6 


MB OARBINGTONS OBSERVATIONS 


July 4 


187 723 


189 580 


190 539 


19*633 


4181 

4204 

3027 

1804 

171a 

1977 

5789 

<5339 

5*45 

9678 

9286 

943° 

6076 

9714 

7460 

6784 

57io 

4573 

79x2 

7,68 

w* 

6635 

3557 

2225 

77ra 

8860 

5252 

8515 

9158 

8666 

4582 

4x70 

5560 

6640 

6x63 

6763 

6459 

6640 

9381 

97x0 

939$ 

6136 

4623 

4614 

5266 

9869 

9198 

54*5 

9296 

8760 

4798 

1899 

2446 


0 r! 

3*7 58 
341 10 
284. 13 
*9* 47 
33* *8 

18 14 

ia 6 13 
120 24 
6a 47 
113 8 

248 11 

255 46 

*37 4 

298 23 
276 9 

*77 59 
287 22 
294 8 

3 01 45 
296 59 
301 37 
308 56 
179 46 

359 53 

123 6 




296 33 
300 48 
300 21 
296 23 

145 34 
139 42 

66 40 

67 45 
73 *4 

*39 38 
*83 3* 
296 26 

*99 S 6 
*93 3i 
166 13 

58 57 
62 8 

72 29 
251 1* 

217 13 


Br Bode H Long H Let 


o / 

*21 33 

216 12 

224 58 

217 27 

212 23 
*04 5 

i79 5 
i73 4o 
179 20 
i35 *5 
*75 14 
*78 56 
*41 53 
286 2 

258 8 

252 3* 
*43 49 

235 22 
258 49 

*54 55 
252 8 

245 27 
*09 51 
210 2 

165 49 
148 5 

*35 34 
269 56 

*77 5 
269 30 

23 6 *3 
*34 *7 
192 14 
18a 33 

175 45 

171 1 

172 29 

248 45 
282 29 
288 54 
*8 1 43 
248 59 
205 9 


34* 

44 

334 

26 

3°9 

26 

3°4 

1 

3°9 

4i 

265 

46 

14 

*9 

18 

11 

34i 

8 

*5 

17 

357 

*3 

35i 

47 

343 

4 

334 

37 

358 

4 

354 

10 

35i 

*3 

344 

4* 

3°9 

6 

3°9 

17 

*65 

4 



240 43 


218 38 248 14 



245 24 


+ 12 

vl” 

43 

+ 13 

56 

+ 26 

5i 

+ 21 

57 

+ 24 

39 

+ 27 

26 

-17 

9 

+ l6 

*3 

—22 

12 

+ 17 

33 

-17 

14 

+ 12 

37 

+ 24 

53 

+ 27 

33 

+ I6 

*4 

+ 13 

46 

— 22 

15 

-26 

33 

+ 17 

43 

+ 18 

17 

+ 14 

8 

-17 

15 

+ 12 

44 

+*5 

14 

+ 28 

5 

+ 16 

30 

— 22 

3* 

+ 17 

49 

+ 18 

16 

+ 19 

16 

-17 

34 

— 22 

28 

+ 15 

36 

+ l6 

6 

+ 16 

46 

+ 14 

11 

+ 17 

38 
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OF SOLAR SPOTS; 1860 


1860 

Day 

No 

Diat 

Dos 

Fr Node 

H Long 

H Lat 

Group 

July it 


4113 

2713 

0 

3 

40 

0 

214 

16 

0 

343 

53 

0 

+19 

45 

761 



4 

8723 

105 

48 

155 

3 ° 

185 

6 

- 9 

37 

763 



5 

8313 

73 

2 

159 

1 6 

188 

53 

+19 

5 

762 

I 2 

193 714 

6 

6762 

333 

20 

349 

22 

363 

38 

— 22 

39 

760 



7 

3895 

310 

57 

334 

22 

348 

38 

+17 

5 ° 

761 



8 

6772 

68 

47 

174 

56 

189 

12 

+19 

9 

762 

*3 

194482 

9 

7673 

238 

38 

359 

28 

362 

5° 

— 22 

37 

760 



4 X 20 

53^4 

3 °i 

34 

345 

II 

349 

33 

4-18 

5 

761 



X 

735 ° 

107 

35 

170 

43 

174. 

4 

- 7 

33 

764 



2 

7933 

107 

20 

165 

33 

168 

55 

- 8 

29 

764 



3 

558 i 

64 

58 

185 

*3 

188 

35 

+ l 8 

53 

762 


198 551 

4 

3 ° 5 i 

236 

27 

334 

7 

179 

47 

- 6 

34 

764 



5 

3475 


I 

233 

45 

169 

35 

- 9 

II 

764 



6 

4282 

312 

22 

241 

*9 

186 

mm 

+ *9 

21 

762 



7 

4690 

318 

8 

242 

O 

187 

40 

+ 33 

58 

762 



8 

5780 

13° 

33 

191 

II 

136 

5* 

-*5 

3* 

767 



9 

8157 

120 

54 

170 

I 

115 

41 

— *7 

55 

769 

18 


4130 

8298 

77 

18 

164 

38 

no 

18 

+ *7 

*3 

770 

199572 

1 

6013 

301 

49 

355 

56 

187 

6 

+ 19 

22 

762 



2 


35 1 

58 

345 

36 

176 

47 

- 5 

56 

764 



3 

375 ° 

335 

53 

338 

*5 

169 

26 

- 9 

*5 

764 



4 

4i34 

150 

26 

207 

6 

138 

*7 

--*5 

7 

767 



5 

6762 

128 

43 

184 

57 

Il 6 

8 

-17 

55 

769 

' 


6 

5408 

85 

5 

00 

00 

r-> 

45 

119 

5 « 

+ 9 

33 

768 



7 

6808 

75 

0 

179 

3° 

no 

4* 

+ 17 

*5 

770 



8 

95<53 

ii 6 

31 

151 

*5 

83 

26 

-18 

33 

773 


199 715 

9 

6267 

301 

17 

358 

2 

187 

II 

+ 19 

37 

762 



4140 

6485 

3°6 

7 

358 

34 

187 

43 

+ 33 

3 

762 



1 

4726 

231 

58 

347 

8 

176 

*7 

- 6 

33 

764 



2 

3977 

339 

4 i 

240 

22 

169 

3 * 

- 8 

54 

764 



3 

3955 

153 

40 

208 

59 

138 

8 

-*4 

55 

767 



4 

<5579 

129 

53 

186 

45 

115 

54 

-*7 

5 * 

769 



5 

5137 

84 

37 

190 

45 

119 

54 

+ 9 

43 

768 



6 

6640 

74 

33 

I 8 l 

3 

no 

II 

+ *7 

*9 

770 


200 528 

7 

9538 

116 

44 

153 

6 

81 

*5 

-18 

33 

773 

*9 

8 

7401 

298 

1 

268 

38 

186 

*5 

+ 19 

33 

762 



9 

7666 

3 °i 

43 

270 

33 

188 

0 

+ 33 

44 

762 



415° 

<5347 

359 

1 

359 

44 

177 

21 

- 6 

44 

764 



1 

5383 

351 

5 

351 

4 * 

169 

18 

- 8 

47 

764 



2 

3333 

221 

59 

233 

*5 

150 

53 

— 10 

*7 

7 6 5 



3 

2905 

313 

9 

229 

55 

*47 

33 

— 10 

7 

765 



4 

3393 

177 

38 

219 

*9 

136 

56 

-14 

43 

767 



5 

3538 

164 

34 

214 

33 

133 

10 

-*4 

18 

767 



6 


139 

28 

197 

39 

**5 

16 

-1 7 

45 

769 



7 

8872 

120 

3 

163 

37 

81 

*4 

-18 

49 

773 



8 


119 

43 


45 

70 

33 

—21 

8 

773 



9 

9533 

117 

19 

*53 

4 

70 

4 * 

-18 

43 

773 


201563 

4160 

5387 

70 

47 

192 

*3 

109 

5 ° 

+ 17 

5 

770 

20 

1 

8672 

296 

3 ° 

wm 

53 

*85 

49 

+ *9 

5 6 

762 



2 

8861 

399 

22 

384 

59 

187 

55 

+ 22 

40 

76 2 



3 


346 

13 

349 

3 

1 51 

59 

— 10 

35 

765 



4 

4443 

241 

28 

344 - 

48 

147 

44 

— 10 

4 

765 



5 

4264 

■ 

0 

212 

10 

**5 

6 

-*7 

46 

769 


P 2 


























mb cabbington’s obsbbvations 


July 30 


33 303490 


34 305639 


35 306 641 


30 311 545 


99 15 
9913 
9935 
7769 
6590 

4556 

6333 

3385 

43*4 

*537 

5051 

57<S4 

665* 

9348 

8391 

8805 

955<J 

7483 

7434 
517* 
457 J 
4340 
4510 
8013 

<Si75 
699 1 
8096 
8390 
4963 
6140 
9183 

9851 

9733 

8639 

8415 

St? 

4555 

9x79 

7733 

54^0 

6737 

6889 

3901 

4651 

7870 

93*4 

9768 


O / 

57 59 

130 57 

135 36 

i*3 33 

131 6 
85 59 

73 13 
396 45 

*43 *5 
348 33 
318 53 
1 86 35 
173 46 
387 55 
333 9 

151 35 
i43 53 
137 53 
116 5 

87 35 
73 53 
353* 33 
333. 15 
348 13 
340 9 

308 n 
189 16 
i75 55 

386 3 

398 53 

137 1 
133 31 
1 15 59 

85 3 

64 38 

94 »9 
7» 34 

353 6 
354- 10 
333 35 

339 5 
316 3 

304 5 

387 o 
395 53 

138 35 

I 3 I 57 

131 31 

77 5i 
53 i7 

95 43 

73 39 

388 40 


IV Node 


o ' 
306 45 

176 13 

177 41 
165 58 
167 53 

140 5 
139 34 
309 37 

368 58 

361 31 

339 31 

334 38 

330 34 

350 18 

333 4® 

306 53 

300 13 
193 33 
158 33 
167 50 
163 59 
396 1 

357 17 

369 31 

351 48 
»36 39 

337 35 

331 15 

380 34 
363 58 
187 45 

1 77 31 

173 3 6 
197 40 

193 4 

160 18 
145 48 
300 33 
383 36 
373 18 
350 58 
341 51 

335 30 
394 55 
378 13 

303 31 

193 8 

187 49 

313 I 

307 I 

176 4 

*59 »7 
3*0 48 


EL Long 


O i 

I09 41 

79 9 

80 37 
68 54 
70 49 

43 * 

43 30 

185 13 

144 34 


135 54 
109 18 
83 38 
75 49 
67 58 
34 8 

43 36 

39 35 

141 17 

103 33 

1 14 47 

97 4 

81 55 
73 51 
66 31 
135 40 
109 14 
33 * 

33 37 
18 53 
43 56 
38 30 


1 31 30 
II4- 31 
103 13 

81 53 
73 46 
66 35 
135 50 
109 8 

S3 ** 
33 3 

18 44 
43 56 
37 5<5 

6 59 
350 33 
73 9 


n Lab 


+ 17 » 

-34 9 
—18 43 

-31 13 
— 18 33 
+ IO i)I 
+ 33 39 
+ 30 3 

-31 51 

-14 14 

-17 47 

-33* 58 

-14 3 

+ 9 13 
+ 16 38 
—19 18 
—30 8 


— 31 34 

-15 43 
+ IO 45 
+ 33 40 
—31 39 

-33 35 
-17 47 

-13 43 

— 30 7 

-19 43 

— 30 49 

+ 9 33 
+ 16 33 

-15 43 

— 16 iji 

— TI 41 
+ 10 ijH 

+ 34 9 

+ 59 
+ 35 57 
-34 5 

-17 48 
—33 36 
—30 30 
—30 16 
—30 37 

+ 9 58 
+ 16 48 
-15 39 
-17 35 

— n 37 
+ 10 58 
+ 34 11 

+ 5 37 
+ 36 5 

+ 9 13 
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OF SOLAR SPOTS, 1860 


1860 

Day 

No 

Dist 

Pos 

Fr Node 

H Long 

II Lat 

Group 

July 30 


4319 

9649 

357 C 

/ 

4 

3°3 

/ 

46 

65° 

J 

7 

c 

— 20 

/ 

45 

173 



4330 

6993 

353 

33 

373 

II 

33 

3 a 

-14 

47 

111 



I 

5978 

340 

36 

361 

16 

22 

37 

-17 

33 

717 



2 

4379 

165 

43 

331 

56 

343 

i 7 

-17 

9 

780 



3 

75 06 

csa 

3 ° 

381 

35 

43 

46 

+11 

18 

775 



4 

6453 

3°5 

54 

371 

I 

3a 

22 

+ 30 

33 

776 



5 

6974 

3°9 

*3 

374 

37 

35 

48 

+33 

57 

776 



6 

266 7 

383 

5 

348 

II 

9 

33 

+ 5 

5 6 

778 



7, 

1436 

384 

47 

240 

53 

2 

14 

+ 6 

16 

778 



8 

3648 

37 

I 

336 

5 

347 

26 

+ 36 

3 

779 



9 

4048 

37 

34 

230 

54 

34a 

*5 

+ 36 

39 

779 



4330 

4740 

79 

58 

305 

30 

326 

51 

+ 14 

3 6 

781 



X 

6499 

84. 

43 

193 

37 

313 

58 

+ H 

33 

781 



3 

7391 

93 

39 

185 

47 

307 

8 

+ 9 

43 

781 

Aug x 

*13 664 

3 

6404 

133 

5 i 

196 

II 

3^7 

32 

— IO 

6 

783 

4 

9406 

363 

4 i 

303 

14 

33 

3 1 

-14 

21 

777 



5 

8685 

357 

5 i 

390 

57 

22 

14 

-17 

O 

111 



6 

9697 

391 

4 i 

3 11 

II 

4a 

38 

+ 11 

38 

775 



1 

9050 

301 

38 

399 

44 

3 1 

I 

+ 30 

43 

776 



8 

9»53 

306 

6 

303 

34 

33 

5 i 

+ 35 

6 

776 



9 

6930 

383 

54 

378 

40 

9 

57 

+ 6 

I 

77 » 



4340 

5967 

284. 

58 

371 

26 

2 

43 

+ 6 

53 

778 



1 

4798 

339 

31 

355 

37 

346 

54 

+ 36 

l8 

779 



a 

4373 

337 

51 

250 

22 

341 

39 

+ 36 

57 

779 



3 

1590 

5 

18 

335 

43 

337 

O 

+ 14 

55 

781 



4 

1658 

55 

10 

238 

O 

319 

17 

+ 12 

39 

78t 



5 

3693 

67 

33 

321 

38 

3x2 

43 

+14 

19 

781 



6 

3313 

87 

1 

3t6 

33 

307 

40 

+10 

6 

781 

4 

316537 

7 

9795 

138 

6 

160 

41 

251 

58 

-34 

41 

785 

8 

8478 

310 

5 

394 

31 

344 

53 

+36 

33 

779 



9 

6303 

398 

44 

276 

5 

336 

37 

+14 

55 

781 



4350 

4496 

297 

3 

363 

47 

314 

T 9 

4 IX 

55 

781 



1 

3405 

394. 

56 

357 

7 

307 

39 

+ 9 

55 

781 



3 

6433 

I 53 

49 

3 X 1 

36 

261 

58 

-34. 

3 6 

783 



3 

7478 

145 

57 

300 

38 

251 

0 

— 2,6 

7 

785 



4 

6766 

143 

14 

303 

54 

a 54 

36 

— 20 

34 

783 



g 

7939 

135 

45 

193 

8 

343 

40 

— 31 

36 

785 



6 


J 3 * 

5 

176 

6 

226 

38 

-33 

3 t 

786 


317 563 

7 



36 

306 

54 

*57 

36 

— 3 

5 ° 

784 

5 

8 

9307 


13 

308 

32 

344 

31 

+ 25 

53 

779 




7903 

297 

13 

390 

43 

336 

43 

3 15 

5 

781 



4300 

5563 

2^91 

3 

373 

17 

308 

t6 

4 - 9 

38 

781 



1 

5076 

J64 

3<5 

333 

4 i 

359 

40 

— 30 

33 

783 



3 

6365 

158 

18 

2x4. 

55 

350 

54 

-35 

55 

785 



3 

6 775 

147 

57 

307 

13 

343 

XI 

-33 

34 

785 



4 

m mm 

136 

56 

190 

33 

226 

31 

-33 

33 

786 


319 630 

5 

8867 ] 

136 

9 

183 

31 

219 

30 

— 25 

43 

786 

7 

6 

HjKEgH 

364 

9 

399 

J 3 

3 ° 3 

53 

-13 

53 

782 



7 

O 

9774 

398 

17 

319 

14 

3»5 

54 

+ !5 

38 

781 



8 

8744 

391 

43 

3 °x 

47 

308 

37 

+ IO 

7 

781 



9 


439 

47 

359 

33 

366 

2 

-I8 

53 

783 



4370 

4886 

217 

58 

352 

49 

359 

39 

—30 

*3 

783 



X 

5340 

197 

59 

343 

3 

349 

43 

-35 

48 

785 











110 


ME CARRINGTON'S OBSERVATIONS 



Aug 7 


4»7* 5071 

3 5M1 

4 6828 

5 539 a 


8 I 8911 


9 331 549 I 4*8° 1 7381 


10 233 59a 


II 333 <J33 


14 226 485 4320 

1 

2 
8 
4 


5 4664 

6 8292 

7 1263 

8 3189 

9 4*49 

90 63159 

1 8588 

2 9285 



4300 1 11 8 

1 3177 

2 4609 

8 7178 


8 8490 

9 7715 

4310 6693 

1 6098 

6303 

3 * 5 ° 
2885 
3094 

5558 

6793 


99 

101 14 

80 39 
85 11 

133 48 
250 22 
333 46 
220 35 
305 30 
185 10 

357 7 

142 26 
93 30 
60 18 
66 33 

81 10 
88 o 
91 38 

*57 5 

254 4 ® 
344 5 * 

338 19 
336 34 
207 45 
131 46 

397 45 
17 4 



8 7623 

9 8999 

o 953a 

8416 
7646 
4731 
2112 


324 37 
163 53 

390 21 

383 *9 
37 16 

«3 37 
91 18 
87 40 
134 48 
260 4 

391 9 
3°5 19 
3i4* 55 
344 18 


0 

232 18 
331 39 

310 54 
307 46 
203 3 

199 38 
177 9 

170 11 
282 40 

367 33 

358 49 
348 II 

336 58 

3 66 53 

195 43 
333 n 
228 21 
221 22 
304 9 

183 54 
173 30 

297 4* 
289 23 
282 3 

273 I 
262 34 
351 9 

aio 7 

249 36 

242 46 
218 9 

197 49 

188 4 

179 46 
310 21 
301 13 
295 5 

386 o 

375 4 

363 41 
232 56 

362 33 

355 49 
331 33 
3X1 34 
301 3a 

194 45 
186 14 
3 T 4 * 4 i 
304 39 
a 96 37 
37* 55 
*53 43 


0 1 
338 58 

228 19 

317 34 

314 36 
309 43 
306 8 

183 49 
176 51 
262 7 

346 49 
338 16 
327 38 
316 35 
246 20 
175 10 

214 38 
207 48 
300 49 
183 36 
162 21 
15* 57 
262 21 

*54 * 

246 41 

*37 4° 
227 13 

215 48 
174 46 
214 15 
307 25 

182 48 

162 38 
15* 43 
144 *5 
261 49 
252 41 
346 33 
337 38 
236 33 
315 9 
174 34 
*14 3 
307 17 

183 o 

163 3 

153 0 

146 13 
137 4* 
324 7 
214 5 
306 3 

182 21 

163 9 


— *5 

36 

+ l 

39 

+ 6 

24 

+ 30 

1 

+ 19 

13 

—36 

13 

-19 

28 

-23 

3* 

-25 

i 7 

—33 

40 

-35 

19 

— 6 

29 

—36 

37 

+ 7 

48 

+ 18 

55 


+ 21 I 
+ T9 »7 
+ 17 14 

+ 14 0 

-19 53 

-18 47 

-33 34 
—23 o 

— 23 46 

-*5 33 
—36 33 

+ 7 49 
+ 18 55 

+ 19 37 

+ 16 46 
+ 14 9 

+ 17 5 i 
-T9 34 
-18 38 
-33 16 
—33 51 

-32 31 








OP SOLAB SPOTS, 1860 


111 


Day I No 


Aug 14 



20 $32 484 


21 233 518 


37 339 515 


28 240 565 



343 19 


313 10 


45 

7 

129 

48 

355 

5i 

306 

7 


H Lat 

0 

t 

+20 

33 

+13 

58 

+17 

34 

~ 1 3 

a 9 

-33 

6 

-33 

37 

+ 19 

1 

+ 16 

27 

+ 20 

54 

+ H 

!9 

+ 20 

12 


+ 31 20 
4 - 20 48 
+ 24 28 
+ 37 44 


308 

3 ° 

47 

22 

+ 17 

20 

321 

15 

5 o 

7 

+ 3 1 

11 

397 

5<5 

3 6 

48 

4 24 

44 

268 

45 

7 

37 

+ 28 

54 

261 

34 

0 

26 

+ 26 

55 

344 

29 

343 

21 

+ 28 

42 

335 

16 

334 

8 

4 - 27 

53 

2x8 

33 

3*7 

34 

+ 14 

11 

320 

22 

44 

58 

-30 

28 

314 

53 

39 

39 

-30 

53 

286 

57 

11 

33 

- 5 

39 

334 

19 

48 

55 

+ 17 

i 7 

312 

33 

3<5 

59 

4-24 

45 

335 

38 

60 

H 

+ 3 1 

15 

283 

3 ° 

8 

5 

4-29 

18 

276 

45 

1 

21 

428 

9 

358 

5 ° 

343 

25 

+ 29 

0 

248 

44 

333 

20 

428 

3 

178 

00 

263 

34 

-18 

35 

338 13 

37 

56 

- 3 ° 

40 

340 

39 

5° 

12 

+ 16 

45 
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MB CARRINGTON'S OBSERYATIONS 



Aug »8 


39 341 569 


343*667 


31 343 539 4400 


Sopt i 344564 


3 345 44^ 


3 346504 


9150 

6158 

4481 

3615 

9715 

9483 

7397 

5880 

4333 

8630 

9773 

9838 

8936 

9903 

7500 

5610 

7318 

9303 

9044 

5677 

7563 


6165 

847a 

8311 

9631 

6130 

85*3 

9347 

8116 

4930 

6336 

7363 

6973 

8907 

4163 

7079 

8350 

8991 

4368 

6393 

593° 

8070 

6903 

6973 

3394 

5664 

6590 

9708 

4<S33 

5488 

4884 


O t 

3 J 4 9 
3*7 3 

346 46 

14 5° 

96 49 

13* 56 

3 ** 37 

33 1 3 

348 18 

137 31 

13a 38 

138 13 

97 36 

94 57 

333 43 
331 8 

144 43 

141 3 

136 38 

95 40 
97 » 

96 8 

, 3*3 53 

154 a 

146 38 


O / 

3*7 3° 
394 36 
377 6 

3 63 1 
183 33 
I93 31 

305 58 

393 14 

376 39 

1 307 35 

187 46 

187 33 

197 53 
178 19 
308 58 
391 33 

333 3 

303 l6 
303 4 

339 13 
313 39 
19* 33 

303 48 

335 18 
313 63 
3T4 49 

194 8 

336 8 

304 49 

195 *4 
3i7 37 
349 4* 

343 35 

338 I 

339 3 

308 3 

341 5 

3x9 46 

310 9 

3*9 40 
36 x 58 

*39 59 
341 6 
3x9 48 
335 5* 

333 4X 

*53 55 
*31 41 

335 5 

344 17 
376 48 
354 10 
*55 36 


37 *3 
4. 9 

347 49 
33* 44 
*53 6 

*63 4 
1 36 

347 4* 
33 1 57 
»6s 53 
*43 !4 
343 50 

253 » x 


331 *7 
363 50 
343 xo 
343 58 
369 7 

*53 *3 
333 37 
33i *8 
363 58 
341 33 

343 39 
331 48 

*53 48 
333 39 
**3 4 

330 37 
363 43 
»56 *5 
341 i 

343 3 

331 3 

*54 5 

333 46 

333 9 

330 9 

363 37 

340 38 
*4i 35 

330 17 
336 31 

333 10 

354* *4 
333 xo 

335 34 
3*9 46 
363 17 

*39 39 

341 5 


+ *4- 33 
+ 37 36 
+ 38 37 

+ 38 4 
+ 14 49 

— 18 4* 

+ 37 5° 
+ 38 38 

+ 37 44 
-18 43 
-19 37 
-35 19 
+ 14 5° 

— 16 39 

+ 38 13 
+ 37 35 

— x8 33 

— 34. 6 
— T 9 *5 

+ 14 33 

+ 15 I 

+ 16 30 

+ 37 XO 
-18 38 
—34 6 

-19 36 

-33 35 

+ 14 56 

+ 16 33 

— 3 40 
+ 37 34 
-18 19 
—35 to 

-*3 33 
-79 39 
—33 17 

+ 15 5 

+ 17 * 


- 3 

16 

+ 27 

XX 

-18 

34 

-33 

35 

-19 

5* 

— 33 

31 

— II 

7 

- 3 

33 

+ 14 

57 

+ l6 

30 

+ 19 

14 

+ 27 

31 

-I8 

34 

-33 

43 

-19 

53 


799 

803 

803 

803 

808 
807 
803 
803 
803 

807 

809 

809 

808 

810 
803 
803 

807 

809 

809 
803 

808 

810 
803 

807 

809 

809 

813 

808 

810 

813 

803 

807 

807 

809 

809 

8.3 

808 

810 
8X3 
803 

807 

809 

809 
8i3 
8xx 

8X3 

808 

810 
8x0 
803 
807 

809 
809 



113 


OF SOLAE SPOTS, 1860 


1860 

Day 

No 

Disk 

Pos 

Pr Node 

H Long 

H Lat 

Gionp 

Sepfc 3 


443 1 

6901 

0 

155 

/ 

25 

233 

50 

0 

219 

J 9 

0 

— 22 

/ 

1 3 

813 



3 

5008 

148 

17 

242 

25 

227 

54 

— IO 

43 

8n 



3 

9806 

98 

37 

185 

43 

172 

12 

+14 

22 

814 



4 

1410 

4 

8 

359 

5 

354 

34 

+14 

5 ° 

808 



5 

4084 

83 

3 i 

244 

38 

330 

7 

+ 18 

IO 

810 



6 

4940 

84 

52 

238 

53 

224 

21 

+19 

J 7 

810 

4 

347 5^5 

7 

5663 

24 + 

II 

290 

59 

261 

59 

-18 

14 

807 



8 

5*59 

202 

18 

367 

37 

338 

37 

-23 

46 

809 



9 

4588 

206 

36 

369 

43 

240 

43 

-19 

57 

809 



4440 

5704 

169 

18 

348 

9 

219 

9 

— 21 

47 

813 



1 

3493 

173 

20 

357 

43 

338 

43 

— 10 

4 T 

8n 



2 

2393 

59 

33 

358 

49 

229 

49 

+ 18 

I 

810 



3 

33 l6 

69 

45 

353 

3 i 

223 

3 * 

+ 19 

47 

810 


348 481 

4 

9108 

99 

36 

2or 

IT 

173 

II 

+ T 4 

21 

814 

5 

5 

6908 

356 

7 

304 

*5 

361 

4 i 

-18 

16 

807 



6 

7065 

273 

4 

310 

39 

368 

5 

- 8 

II 

806 



7 

549 i 

222 

53 

380 

34 

338 

0 

-33 

49 

809 



8 

5136 

229 

38 

383 

5 * 

240 

22 

— 20 

7 

809 



9 

4904 

190 

6 

363 

5 

219 

31 

— 21 

34 

813 



445 ° 

3150 

212 

37 

371 

44 

229 

10 

— IO 

5 ° 

8n 



I 

4100 

315 

9 

291 

29 

348 

55 

+ 15 

42 

808 



2 

t 99 6 

3 

54 

373 

16 

22(; 

43 

+ 18 

I 

810 



3 

2240 

32 

12 

356 

9 

333 

35 

4-19 

5 * 

810 



4 

7973 

99 

48 

si 5 

1 6 

173 

43 

+ 14 

18 

814 



5 

9651 

98 

30 

192 

35 

J f)0 

I 

+ I /J 

12 

815 

7 

35 ° 557 

5 

9330 

369 

20 

333 

37 

361 

26 

—18 

34 

807 



7 

77 25 

350 

29 

309 

44 

337 

43 

-35 

47 

809 



8 

754 i 

357 

49 

311 

31 

339 

30 

— 30 

*3 

809 



9 

6401 

243 

17 

297 

9 

335 

8 

— 33 

40 

813 



4460 

59 fo 

233 

30 

389 

53 

317 

5 E 

-33 

59 

813 



1 

5786 

353 

9 

301 

7 

339 

6 

— IO 

36 

8u 



3 

9155 

381 

59 

335 

13 

363 

11 

- 6 

53 

806 



3 

532 ° 

316 

34 

301 

IS 

339 

11 

+ 18 

30 

810 



4 

4760 

324 

4 » 

396 

3 

334 

3 

+ 31 

0 

810 



5 

4495 

94 

49 

244 

36 

173 

35 

+ 14 

34 

8r4 



6 

7565 

99 

18 

331 

9 

149 

8 

+ 14 

53 

815 



7 

9333 

92 

59 

303 

25 

130 

34 

+ 31 

1 

816 

IX 

354431 

8 

9636 

364 

23 

342 

57 

316 

8 

-25 

37 

813 



9 

4470 

3 T 4 

33 

399 

53 

173 

4 

+ 15 

33 

814 



4470 

1380 

13 

53 

»75 

49 

149 

0 

+ 14 

54 

815 



1 

3475 

61 

25 

360 

59 

134 

10 

+ 33 

49 

816 



3 

8335 

103 

49 

318 

33 

9 1 

43 

+ 13 

5 

818 

13 

355 4 M 

3 

6335 

308 

45 

314 

30 

173 

*9 

+ 14 

56 

814 



4 

3699 

324 

18 

389 

8 ! 

148 

7 

+ H 

47 

815 



5 

3738 

36 

17 

374 

33 ! 

133 

3 * 

+ 33 

55 

816 



6 

3°97 

IOI 

58 

35 7 

34 ! 

116 

23 

+ 10 

25 

817 


256 459 

7 

6950 

103 

11 

331 

4 ; 

90 

3 

+ 13 

39 

818 

13 

8 

7947 

3°7 

30 

339 

J 3 1 

173 

39 

+ 15 

3 

814 



9 

4710 

313 

32 

3°3 

42 j 

147 

58 

+ 14 

5® 

815 



4480 

3417 

347 

14 

389 

3 ! 

133 

J 9 

+ 33 

47 

816 



1 

0894 

<58 

0 

373 

41 

116 

57 

+ 10 

47 

817 


257 438 

3 

4905 

100 

48 

347 

7 

9i 

23 

+ 13 

38 

818 

14 

3 

9100 

307 

31 

343 

39 

I 73 

53 

+ 14 

56 

814 


Q 
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MB CARRINGTOti’S OBSERVATIONS 



Sept 14 


15 358 49a 


3 ( 5 445 * 


34 1,61 446 


30 *73443 45*o 

1 


9 

4530 

Oct 3 3754S* I 


4933 

377 ^ 

4083 

3747 

5651 

84*8 

7879 

76x0 

7677 

3863 

*334 

3678 

3163 

<5191 

3850 

4369 

85*9 

9513 

9180 

3803 

4944 

<5758 

7817 

8884 

8 340 

3766 

3 * 5 o 

8000 

4 <S 57 

3140 

53 *o 

5763 

6967 


O / 

308 19 
3*8 47 
339 ** 
3H 49 
319 30 
93 40 
109 38 
150 55 
308 34 
308 3 

331 15 
336 7 

30 16 

TU 33 

too 5 
161 8 

J 54 59 
<49 33 
354 39 
*35 9 

393 38 

394 13 

3j6 37 

3 54 
149 13 

I *45 38 



3x8 1 

303 u 
*95 *5 
*«7 35 
383 41 
363 17 

*°5 44 
307 38 

357 34 
33 * 34 
317 36 
309 30 
377 43 
331 49 
335 19 

*55 * 6 

330 39 
313 14 

344 4 * 
301 35 
313 37 

306 33 

307 14 
*93 ‘9 
*55 38 
333 1(5 

*34 33 
335 19 
335 6 

303 48 
300 38 
398 6 

375 33 


47 47 
59 3° 
380 6 

385 16 

333 3 

*93 47 
154 *8 
167 33 
1 56 30 
150 33 
* 3 * 53 
74 *7 
80 16 

*78 59 
*6* 5 
*14 5 ° 
303 5 6 
181 45 
167 6 


37+ 

xo 

*77 

4 * 

370 

17 

349 

4 

3 

31 

359 

55 

389 

36 

369 

50 

365 

8 

351 

5 * 

338 

30 

*39 

4 

380 

37 

377 

38 

346 

13 

317 

55 

*97 

47 

*93 

7 

*79 

48 

365 

36 


H Long 


o / 

148 34 
133 34 
1*5 38 

117 58 
113 4 

93 40 

3 6 7 

37 5 * 
173 o 
148 o 

133 53 

134 46 
93 8 

37 *5 
40 45 
70 53 

35 55 

38 40 

75 3^ 
3 * *9 
44 3 1 

37 *7 

38 8 

*4 *3 
346 33 
334 xo 

3*5 *7 
3*7 *3 
33 33 
35 * *4 
349 4 

346 33 

3*4 59 
333 36 

336 8 

3x8 43 

313 36 
336 53 

3*3 *7 
* 5 * 58 
333 1* 
338 30 
3x5 X4 
301 43 

303 36 

*43 59 
341 o 

38 x 4 

353 47 
* 3 * 39 
a*7 59 

314 40 
300 38 


+ 14 36 

+33 37 
+33 18 
+ XO 48 
+ 9 35 

+ 13 33 
+ 6 34 

-33 34 

+ 15 a* 

+ 15 *4 
+ ** 45 
4*3 1* 
+ 1* 37 
+ 6 15 

+ *5 3 6 

— 16 40 

-33 39 
-30 39 

-34 48 
-31 55 
+ 4 58 
+ 64 
+ 14 57 

+ *7 4 

— 13 i<5 
-30 55 

— 8 33 
+ 36 31 

+ *7 45 
+ 7 4* 
H 7 35 
-i* 39 

— 8 xo 
-3i 34 
+ *7 33 
+ 38 45 

— 9 54 

“ 5 7 

+ 36 33 

— 9 14 
-11 45 
— *5 5<5 
-35 33 
— 36 36 

— 10 5 

+ 17 o 
+ 16 57 

— 9 44 

— 9 6 

-11 3 1 

— *5 *7 
-35 15 
—37 0 










OF SOLAE SPOTS, 1860 



No 

Dist 

Poa 

Fi Node 

H Long 

H Lftfc 


6x36 

979* 

9«43 

6394 

4234 

5584 

5 3 53 

5974 

6581 

9140 

9846 

9778 

7739 

5638 

6315 

5544 
57 ®7 
5035 

8229 

9537 

9283 

9821 

8585 

8464 

6363 

i 738 

2605 

4930 

6298 

7359 

8097 

8775 

9793 

8577 

8309 

3994 

3076 

1682 

2484 

4414 

4726 

6033 

9393 

9484 

335*5 

0735 

2876 

3053 

3767 

9654 

9314 

6037 

5674 


O / 

143 37 
X03 4 

383 7 

374 13 
349 9 

3 35 31 

304. 23 
183 23 
174 7 

103 39 

94- 45 
284 4 

379 5° 

364 1 

341 3 

300 9 

192 o 

i°5 3° 

103 33 

95 33 
i°7 54 
386 10 
377 50 
360 45 
339 42 
83 18 

95 4i 

96 56 
107 17 

93 Ji 

106 44 

104 19 

368 14 
364. 39 
359 19 

3*5 13 

336 16 

54 30 
99 30 
79 6 

107 10 
103 33 

365 45 

369 59 


361 39 

315 43 

1 33 

33 3 45 

313 8 

3°7 48 

295 1 

380 36 
373 51 
339 36 

314 39 

>3 9 

345 36 

336 3 
320 34 
393 13 

387 55 

260 1 

241 36 

333 37 
238 33 
16 43 
355 

348 34 

33 T 36 
390 34 

384 43 
370 37 
260 o 
353 48 
344 46 

337 30 
14 28 

353 13 
348 14 
317 40 
311 39 
396 17 
387 3 

378 54 
372 48 
264 6 

4 18 

8 54 


336 

39 

313 

49 

7 

*3 

3°3 

39 

48 

49 

*95 

23 

96 

I 4 

390 

54 

95 

6 

381 

4 

98 

58 

336 

20 

104 

13 

*34 

*9 

344 

38 

3*8 

5i 

*37 

0 

3*3 

30 


196 31 

150 35 

381 37 
353 40 
*33 3 

337 43 
214 56 
200 31 
193 46 
149 31 
*34 34 
*79 35 
35 1 53 

333 39 
335 50 
199 39 
I94. 31 
166 37 
147 53 

130 3 

334 49 
*53 43 
333 16 

333 33 
198 54 
X67 33 

151 43 

147 *5 
X36 58 
139 46 

131 44 

1 14 18 

334 58 
303 43 
198 44 
168 10 
161 3 9 
146 47 

137 33 
139 34 

133 18 
1x4 36 

*97 47 
303 23 
146 18 

136 58 

138 52 

134 33 
* 14 33 

59 49 
67 58 

131 3 

11 5 3* 


O / 

-xo 58 
4-15 7 

-10 35 

— 8 43 

-11 50 

-35 33 

— *5 5 
-36 47 

-*7 5i 

+ 15 1 

+ 33 14 

— 10 28 

— 8 35 
-11 33 

— 35 18 
—36 i )6 
-37 15 
+ 11 33 
+ 14- 55 

+ 31 50 
+ 10 9 

— 8 43 

— 13 33 

— 23 38 

— 26 14 
+ 11 37 

+ 11 30 

+ H 55 
+ 10 34 

+ 21 S', 

+ 11 38 

+ 13 35 
-*5 54 
-23 3 

-*5 53 
+ 11 35 
+ 11 58 

+ H 39 
+ 10 8 

I- 31 10 
+ 9 46 
+ 13 13 
-25 30 

— 32 38 
+ 14 40 

+ 9 59 
+ 21 23 
-f- 10 o 
+13 30 
+ 18 33 
+ 13 33 

— 22 49 

-33 33 
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MB OABBINGTON’B 0B9EBVATI0NS 


- 

1860 

Day 

No 

Diet 

Poe 

Pi Node 

n Long 

n Lnt 

Group 


Oct 12 

14 

1 6 

i 7 

19 

287 638 

289 663 

290 492 

292505 

459 ° 

r 

2 

3 

4 

5 

6 

7 

8 

9 

4600 

1 

2 

3 

4 

5 

6 

7 

8 

9 

4610 

1 

2 

3 

4 

5 

6 

7 

8 

9 

4520 

1 

2 

3 

4 

5 

6 

7 

8 

* 9 

4 ^ 3 ° 

1 

2 

3 

4 

1 

7 

8 

4640 

j 

2 

6364 

5564 

4925 

3092 

6773 

8758 

9 S °3 

8818 

8x84 

9226 

8381 

8543 

2699 

3318 

5539 

594 a 

7278 

7764 

8673 

9744 

995 ° 

9918 

3713 

3596 

4286 

4330 

4754 

5804 

3*47 

2509 

9912 

4263 

3668 

4168 

3611 

3699 

4353 

47x7 

8478 

9651 

6127 

6199 

5018 

4227 

3854 

2614 

8063 

6415 

4749 
77»7 
65 21 
8187 
59°5 

0 / 

305 11 

327 13 
3 ° 6 57 
3x4 54 

98 33 
137 14 
134 5 x 
268 18 
261 47 

3°5 6 

304 22 
3x8 29 

73 5 ° 

81 40 

159 0 

151 5 

143 27 
140 3 

129 55 
270 43 
3°5 9 

3x7 5 i 
213 9 

193 47 
191 22 
170 50 
158 5 ° 

139 4 

333 7 

345 »<5 
132 5 ° 
238 37 
222 2 
2x3 33 

194 39 

X 77 5<5 
149 4 

3 »° 54 

83 8 

134 44 
*55 43 
262 37 
252 10 
245 20 
219 46 
227 50 

3 « ^ 
166 26 
168 29 

140 36 

143 6 

X38 14 

68 38 

344 ° 33 
335 48 
334 22 
322 19 
262 59 
*47 17 
235 5 » 

3 38 
354 »5 

14 49 

4 17 

5 22 

295 14 
290 41 
282 4 

276 57 
265 10 
260 9 

248 49 

22 7 
33 58 

33 X2 
31X 48 

3°4 34 
302 30 

*94 9 

288 9 
276 34 

3*4 47 
3x8 56 
228 57 
3*3 39 
315 54 
313 12 

3 ° 5 4 * 
*99 39 
288 22 
336 22 
*54 *7 
237 49 
341 24 
344 18 
333 54 
328 14 
3x7 26 
3 X 7 35 

5 *6 
285 19 
294 26 
265 27 

*75 33 
260 35 

284 28 

O / 

136 45 
128 0 

126 34 

114 3 1 

55 xx 

39 »9 

28 10 

125 39 
116 26 

136 5 o 

126 18 
i *7 *3 

57 x 5 
5 * 42 

44 5 
38 58 
27 11 

22 IO 

to 50 

115 24 

127 15 
126 29 

45 5 

37 5 > 

35 47 
27 26 
21 26 

9 5 i 

38 4 
52 13 

322 14 
45 xx 
37 *6 

34 44 
27 14 
21 11 

9 54 

57 54 
335 59 
319 21 

34 »3 
37 17 
26 53 
21 13 
xo 23 

10 34 

58 2? 
338 18 

347 »5 
3x8 26 
328 32 
3 X 3 34 
337 *7 

0 / 

+ 10 8 

+ 21 36 
4-io 18 
4 -ix 14 
4-16 19 
-15 4 

-j 5 29 
—21 19 
-23 45 
4-io 18 

+ 9 5 * 
4 -ax 52 
+ x6 3 
4-16 19 

— 16 48 
-14 48 

— 15 6 

— 14 18 

— 8 46 
-2? 15 

4- 9 26 

4 22 7 

-15 58 
-14 55 
— 18 50 

— 1 5 12 
-13 30 

— 8 18 
+ 16 34 
+ 16 24 
-15 35 

— 1 5 39 

— 15 6 

-18 49 
-13 8 

-13 31 

— 8 30 
4 - 16 17 
4* 30 40 

— 16 1 3 
-18 38 
-15 23 
-15 >9 
-13 36 
-16 34 

— 8 40 
+ 16 43 
—24. 46 

— 16 56 
-15 2 
-12 53 

-J 4 41 

4-30 26 

839 

840 

842 

842 

843 

844 

844 

841 

841 

839 

842 

840 

843 

843 

844 

844 

844 

844 

844 

841 

842 

840 

K44 

844 

844 

844 

844 

844 

843 

8fl 

H48 

844 

844 

844 

844 

H44 

844 

H43 

847 

H48 

844 

844 

844 

844 

844 

844 

843 

846 

84 ? 

848 

848 

848 

847 



OP SOLAR SPOTS, 1800 


117 


1860 

Day 

No 

Dist 

Pos 


1 

H Lnfc 

Group 

Oct ao 

293 418 

4643 

7470 

265° 

/ 

3 

355 

l 6 

0 

35 

18 

0 

-18 

/ 

40 

844 



4 

7499 

259 

45 

357 

O 

37 

3 

-*5 

33 

844 



5 

6369 

263 

43 

34<5 

43 

%6 

45 

-*5 

37 

844 



6 

55 i 6 

261 

*3 

340 

33 

30 

35 

-13 

3 * 

844 



7 

3844 

257 

48 

33 ° 

36 

10 

38 

- 8 

40 

844 



8 

3858 

191 

39 

3°7 

13 

347 

*4 

— l6 

37 

845 



9 

5425 

181 

35 

298 

43 

338 

44 

-24 

23 

845 



4650 

6429 

147 

7 

278 

18 

3*8 

30 

— *5 

3 

848 



1 

6541 

148 

53 

278 

6 

3*8 

8 

— l6 

27 

848 

33 

295453 

% 

95<55 

278 

O 

25 

3 ° 

36 

40 

— *5 

*9 

844 



3 

8885 

2 75 

l8 

*4 

28 

35 

38 

-*5 

33 

844 



4 

8379 

276 

29 

9 

0 

ao 

IO 

— *3 

5 

844 



5 

7 263 

279 

*5 

359 

37 

xo 

37 

- 8 

*7 

844 



6 

5238 

261 

41 

34 i 

10 

353 

30 

— X 3 

38 

845 



7 

3975 

184 

3 ° 

3 o 5 

*7 

317 

37 

— 16 

37 

848 



8 

3668 

184 

54 

3°7 

IO 

3*7 

30 

-14 

55 

848 


297 58 6 


8913 

12*9 

7 

353 

S 5 

254 

46 

- 9 

26 

851 

24 

4560 

9 6t 4 

285 

47 

29 

53 

10 

47 

- 7 

58 

844 



1 

4881 

245 

18 

336 

35 

3*7 

30 

-17 

O 

848 



% 

4809 

251 

3 

337 

45 

3*8 

40 

-*5 

3 

848 



3 

1638 

184 

44 

3*3 

43 

294 

37 

- 3 

53 

849 



4 

6128 

171 

3 

294 

38 

275 

23 

-25 

43 

85 ° 



5 

5823 

*39 

14 

284 

*8 

265 

23 

- 9 

31 

85* 



6 

9888 

*43 

5 ° 

239 

32 

320 

37 

-25 

58 

853 

28 

301 448 

7 

9887 

**7 

39 

235 

4 

215 

59 

— I 

18 

854 

8 

9482 

3 75 

35 

39 

40 

3*5 

47 

— x 5 

58 

848 




9549 

277 

48 

3 * 

33 

3*7 

29 

-14 

58 

848 



4670 

4 H 5 

201 

40 

34 * 

is 

267 

25 

- 8 

53 

851 



X 

2283 

233 

38 

327 

XT 

253 

18 

- 7 

j 

851 



2 

6893 

164. 

54 

290 

50 

216 

57 

-27 

47 

853 



3 

5954 

126 

0 

385 

*3 

21 1 

20 

— 3 

47 

854 



4 

7022 

124 

27 

377 

8 

203 

*5 

“ 3 

*7 

854 



5 

3 I 48 

78 

55 

3°5 

43 

231 

49 

+ 15 

2 

852 


3 oa 453 

6 

3 6 35 

81 

44 

302 

35 

228 

43 

+ *5 

47 

853 

29 

7 

75 29 

253 

25 

O 

4 5 

272 

39 

— 25 

34 

850 



8 

0006 , 

273 

X 

35*5 

7 

258 

0 

- 9 

14 

85 * 



,9 

4141 

263 

0 

343 

2 

354 

55 

- 7 

44 

85 * 



4680 

1848 

3 ° 

5 

320 

54 

232 

47 

+ *5 

0 

852 



1 

2 i 54 

53 

48 

3*5 

55 

227 

48 

+ *5 

20 

852 



2 

3045 

142 

38 

306 

*4 

218 

7 

- 3 

45 

854 



3 

4009 

132 

10 

299 

28 

211 

21 

— 2 

42 

854 



! 4 

5279 

128 

39 

291 

7 

203 

0 

~ 3 

22 

854 



5 

5946 

177 

58 

3°4 

*5 

21(5 

8 

-27 

39 

853 

3 ° 

303 492 

5 

8751 

261 

55 

*7 

3 ° 

274 

38 

-35 

48 

85 ° 



7 

8279 

359 

2 

11 

9 

258 

*7 

-25 

59 

85 ° 



8 

6201 

276 

3 ° 

359 

*4 

256 

22 

- 7 

4 * 

851 



1 < 9 

2972 

334 

58 

336 

28 

233 

36 

4 i 5 

*4 

853 



1 4O9O 

<2,679 

354 

*7 

33 * 

5 

228 

*3 

417 

35 

853 



! 1 

1 

1301 

158 

59 

3*7 

36 

214. 

44 

— 0 

52 

854 



! a 

1974 

*53 

35 

3*4 

6 

21 1 

*4 

— 2 

46 

854 



3 

3 i 55 

138 

22 

3°5 

11 

203 

*9 

- 3 

5 

854 



4 

5369 

197 

9 

3*8 

20 

315 

28 

-27 

43 

853 



i 5 

9907 

103 

3 ° 

340 

*9 

*37 

27 

4 ii 

44 

858 
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MB oabbington’s obsebvatiobb 


Day j yo 


Nov i 305478 4696 

7 

8 


3 306461 


3 3°7 5° 6 


4 3°8 53* 


5 3°9 547 


9899 

6067 

4**3 

4161 

3178 

6941 

0666 

8301 

9065 

8878 

9*49 

7003 

70 77 
6194 
5079 
84*7 
771° 
6758 
7905 
8490 
7758 
8*77 
8048 
8153 

79°5 

6903 

9461 

436* 

4574 

49^3 

5804 

6384 

7073 

6341 

7038 

7890 

9008 

733 6 

9155 

8415 

4906 

5681 

7053 

*354 

3933 

4*34 

5*86 

9794 

9574 

8448 

9748 

9344 

7058 


367 39 
*34 13 
*78 35 
373 o 

* 57 ” 
3H 13 

73 55 

103 47 
105 18 
13*5 43 
137 53 
346 38 

*49 45 
384 7 

381 53 
31 1 47 

3°9 ** 
100 58 

104 51 

xoo x8 
140 37 
14* 9 

355 8 

*57 53 

387 31 

386 13 

31O 40 
338 0 

I04. 13 

96 9 

84 35 
103 10 

97 34 

147 5 

148 33 
148 30 

360 31 

361 56 

388 59 

387 40 
163 31 
160 15 
15* 34 

95 45 
84 4 

98 55 
93 19 

95 3* 
*63 54 
367 44 
390 30 

389 41 
3 j 8 45 


Er Node 

0 

/ 

43 

31 

344 

48 

348 

45 

341 

58 

334 

5* 

7 

4* 

3** 

0 

369 

58 

*59 

49 

365 

37 

360 

44 

357 

58 

0 

3 

3 

33 

355 

3* 

33 

47 

15 

5° 

383 

5® 

*73 

46 

368 

1 

379 

18 

374 

53 

IT 

41 

13 

5i 



34*5 33 
306 o 
398 XX 

*94 35 
388 30 
383 43 
393 30 
388 58 
381 46 
*5 56 
9 16 

33 4* 

34 40 

308 5 
3°3 18 
391 33 
3i4 58 
31* 58 
303 33 
*97 35 
349 16 

37 4* 
33 38 

45 38 
37 38 
ix 41 


H Long 

H lat 

Group 

0 

/ 

0 

/ 


373 

39 

-35 

43 

850 

313 

46 

-37 

49 

853 

317 

4 3 

— 3 

48 

854 

310 

56 

— 3 

39 

854 

303 

5° 

- 3 

38 

854 

336 

40 

+ 16 

3*5 

853 

190 

58 

+ 6 

3<S 

85*5 

138 

56 

+ 11 

54 

858 

138 

47 

+ IO 

O 

858 

134 

35 

-17 

33 

859 

139 

4* 

-19 

49 

859 

213 

59 

-37 

38 

853 

315 

3 

— 26 

19 

853 

318 

*3 

- 3 

3 

854 

310 

33 

— 3 

44 

854 

*37 

48 

+ 16 

54 

85* 

*30 

5i 

+14 

IO 

853 

138 

5i 

+ 11 

54 

858 

138 

47 

+ 9 

53 

858 

133 

3 

+13 

56 

858 

134 

19 

-17 

13 

859 

139 

53 

—30 

14 

859 

3XX 

5* 

-37 

3* 

853 

214 

2 

—3 6 

2 

853 

318 

44 

— 3 

51 

854 

3X0 

8 

— 3 

31 

854 

338 

17 

+ 16 

59 

853 

186 

44 

+31 

15 

857 

I40 

11 

+ 7 

58 

858 

138 

33 

+13 

11 

858 

134 

46 

+19 

51 

838 

138 

31 

+ 9 

51 

858 

133 

53 

+14 

33 

858 

!3S 

3 1 

—16 

54 

859 

139 

9 

— 30 

18 

859 

131 

57 

-*3 

34 

859 

31 1 

35 

-37 

38 

853 

194 

55 

-19 

54 

855 

319 

31 

— 3 

53 

854 

310 

*9 

- 3 

1 

854 

litres 

-17 

—30 

53 

44 

859 

859 

117 

3 

-33 

3 

859 

I40 

37 

+ 7 

54 

858 

138 

37 

+ 13 

I 

858 

X39 

13 

+ 9 

43 

838 

133 

14 

+ H 

37 

858 

74 55 

+ 18 

43 

864 

308 

57 

-37 

1 

853 

m 

43 

-19 

36 

855 

mo 

53 

— 3 

33 

854 

308 

53 

— 3 

31 

854 

X83 

56 

+ 30 

6 

857 










OF SOLAS SPOTS, 1800 


Nov 5 


313 623 


ix 315 59a 


*5 3 i 9 5*7 


320519 


3 a 1 33 
178 x 
1 85 15 
149 35 
*8 39 
3 6 33 
82 37 
79 20 
35 20 
52 17 


13 

3 

330 o 
343 o 

X 5 X 5* 

143 11 


133 xo 


*59 45 


Fr Node 

0 

/ 

9 

O 

3 x 5 

40 

3 ** 

11 

390 

I 9 

3*9 

*3 


3*4 

5 

314 

8 

363 

3 ° 

363 

19 

357 

5 1 

l 3 


30 

5 

13 

35 

*5 

5 ° 

*5 

30 

*3 

2 

XI 

30 

347 

41 

35 + 

31 

330 

47 

318 

XX 

3*4 

x 5 


35 1 44 


55 49 r 43 19 


33 27 108 57 


H Lat. 


+ 21 31 


+ 13 7 

+ 10 23 

+ 14 51 


+ 18 X 


+ 8 44 
+ 10 14 

+ 33 33 


+ x 9 34 


4734 *66 53 




























Deo io 


*5 349488 


17 351 600 


18 353 504 


J 9 353 5°6 


7 

8 

9 

495° 
1 

3 

1 3 

4 

I 

7 

8 

-9 

30 354500 4960 


9353 

8333 

8 2 3 2 

5676 

4870 

3738 

3098 

3176 

3897 

4189 

8395 

9133 

8738 

9869 

8674 

7831 

5819 

5803 

3414 

3663 

3075 

3804 

3§33 

7<S58 

9733 

6845 

63X0 

6830 

5947 

30x0 

7159 

7039 

5616 

8100 

7439 
73 86 
4839 
8098 
7880 
4843 

5793 
8711 
65 73 
3838 
3073 
3814 

8733 

4736 

4315 

94^5 

7875 

9700 

9549 


0 

308 

3°7 

37 

48 

389 

19 

333 

3 

345 

38 

3 T1 

41 

334 

43 

173 

54 

136 

17 

155 

5 

63 

13 

64. 34 

89 

33 

94 

18 

360 

30 

353 

4 

347 

54 

7 

50 

340 

10 

swn; 

fxoWM 

309 

0 

X99 

38 

59 

43 

*57 

*3 

347 

45 

341 

3 

360 

34 

399 

33 

3°7 

39 

330 

3 

335 

3<5 

45 

13 

353 

3 

346 

53 

394 

45 

395 

15 

3»i 

37 

335 

57 

35 

31 

134 

30 

391 

35 

390 

45 

130 45 

no 

50 

113 

33 

330 

3° 

358 

O 

357 

II 

115 

17 

I s 

10 

83 

43 

389 

31 


0 

38 

70 

56 

8 

64 

35 

37 

17 

17 

5<5 

33 

15 

17 

37 

358 

9 

350 

5 

348 

57 

3*4 

l6 

304 

3 

3°4 

13 

383 

46 

67 

54 

57 

37 

33 

48 

10 

39 

16 

5 

356 

16 

31 

38 

l6 

53 

13 

8 

333 

49 

85 

59 

5o 

i5 

43 

3° 

53 

55 

45 

39 

36 

36 

43 

33 

39 

7 

349 

43 

6 3 

39 

53 

I 7 

58 

11 

39 

39 

56 

35 

5i 

33 

3 

10 

340 

3 

73 

34 

54 

0 

355 

13 

356 

14 

35} 

38 

64 

50 

18 

33 

18 

3 

303 

41 

333 

3° 

398 

31 

85 

59 


H Long 

H UL 

0 

i 

0 

/ 

106 


+34 

31 

9 1 

56 

+30 

34 

100 

J 3 

+ 5 

7 

63 

5 

+35 

37 

53 

44 

+ 35 

13 

59 

3 

+ 10 

8 

53 

15 

+ XI 

34 

33 

57 

-18 

0 

»5 

53 

- 9 

5° 

34 

45 

—30 

14 

35° 

4 

+ 3i 

19 

339 

5i 

+ 33 

3 

34° 

X 

+ 10 

44 

3i9 

34 

+ 7 

3° 

33 

37 

-17 

IX 

33 

30 

—31 

17 

348 

3i 

+ 3 1 

35 

335 

13 

+ 34 

9 

340 

48 

+ 10 

55 

330 

59 

+ 7 

18 

34^ 

31 

-13 

57 

34i 

3<* 

—33 

5 

337 

5i 

-33 

10 

388 

33 

+ 31 

41 


3i 44 
345 1 

338 15 
347 40 
340 34 
331 31 
338 7 

333 53 

384 37 

345 »5 
335 13 
340 7 
33i 35 

338 31 

333 38 

385 6 
361 59 
340 17 
33i 43 
363 56 
3 63 57 
359 ii 

33 3 33 

385 5 

385 45 

3X0 34 
331 X3 

306 4 

339 3<S 


—31 14 
-31 4 T 
-33 37 
-13 31 

+ IO 53 

4- 5 58 
+33 41 
+ 34 43 
+ 35 37 
-3i 57 
— *3 53 
+ 10 55 

+ 79 
+33 31 
+34 5 6 
+35 57 
-13 51 

+ 10 54 
+ 7 i5 
-15 35 

- 7 x 5 

- 7 3 

+35 8 

+35 59 

+ 33 43 
— x 5 58 

+ 14 19 
+ 13 19 

+ 10 49 












OF SOLAR SPOTS, 1800 


Dec 20 


358 579 


36° 501 


Jan 2 

x86i 


No 

List 

Pos 

4961 

8136 

0 

287 

46 

% 

2456 

172 

14 

3 

3057 

162 

58 

4 

1007 

167 

31 

5 

1887 

128 

54 

6 

5845 

67 

33 

7 

6321 

72 

13 

8 

8908 

I1 5 

4 

9 

8370 

1x4 

55 

4970 

8829 

81 

17 

X 

9475 

79 

55 

2 

7678 

357 

10 

3 

8107 

267 

22 


H Long H Lftt. 
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MB CARRINGTON’S OBSERVATIONS 



15540 


3546 ° 


9336 

870a 

7160 

9937 

9770 

5730 

4495 

4994 

7603 

6304 

8633 

8584 

3787 

3010 

5733 

3433 

3355 

8945 

9360 

3839 

3336 

377<* 

4498 

6998 

4356 

3390 

7<554 

4316 

3160 

8181 

6300 

3358 

3839 

6388 

6089 

4848 

9366 

1884 

4606 

5353 

9444 

8384 

3830 

3106 

3783 

9I §5 

9065 

3333 

I 354 

4391 

4018 


377 54 
a 8 o 10 
385 4 * 
43 54 
48 45 
62 33 
113 3 

104 43 

377 38 

147 37 
138 30 
109 53 
33<S *5 
354 48 
74 43 
a 75 »7 
314 5 1 
188 30 
130 38 
in 30 
300 34 
318 50 
14 3 


70 

»3 

334 

33 

333 

H 

394 

35 

3 97 

34 

145 

5° 

135 

0 


54 34 


0 * 

354 48 

338 33 
98 31 

89 48 
73 4 

113 1 7 
106 8 

63 3 

10 44 

6 38 
345 31 
353 o 

330 8 

89 43 

33 40 

19 35 
357 58 
39 *9 
3« 57 
339 41 
X04 44 
4* 3 6 

34 5i 

*3 ^ 

7 35 
71 16 

49 30 

35 53 
344 5 6 

55 «7 
46 5* 
8 1- 1 
<57 53 
35 55 
19 58 
357 40 


69 

58 

60 

43 

99 

7 

37 

33 

11 

5<* 

4 

39 

333 

39 

95 

19 

6 3 

3 1 

40 

55 

37 

43 

335 

53 

116 

38 

65 

5« 

54 

5 

68 

43 

69 

5 


“9 33 

1 13 49 
153 3 

i45 53 
103 47 

5° 39 
45 33 
35 16 
3® 45 

9 53 

103 17 

35 15 
33 10 

10 33 
5 1 54 

45 3® 
343 i5 
101 39 

39 31 
31 46 

10 11 

4 31 

68 11 

46 15 

33 48 

341 51 

39 58 
31 33 

68 33 
53 34 
10 37 

4 39 
343 11 

40 35 
31 30 

69 44 

8 9 

343 33 
335 16 
394 6 

335 33 
393 35 
370 59 

357 46 
305 57 
305 50 
155 *8 
143 37 
158 4 

158 38 


+ x 5 33 
+ 17 48 
-11 33 
—13 6 

-19 58 
+ 7 i7 
+ 9 0 


+ 5 

54 

903 

+ 15 

3° 

904 

+ 15 

55 

904 

+ 18 

3 

906 

-16 

47 

9°5 

-14 

30 

9°7 

+ 5 

16 

903 

-17 

33 

9°5 

—16 

46 

9°5 

-14 

45 

907 

+ 14 

34 

9°4 

+ 15 

43 

904 

+ 11 

8 

908 

+ 5 

18 

9°3 

-17 

0 

9°5 

—16 

39 

9°5 

-15 

8 

907 

-13 

3i 

907 

+ 18 

3* 

904 

+ 15 

46 

904 

+ 16 

18 

906 

+ 11 

15 

908 

-17 

38 

905 

-16 

43 

9°5 

+ 18 

3<* 

904 

+ 14 

39 

904 

-15 

33 

9°7 

-13 

35 

907 

4-H 

38 

908 

-17 

39 

905 

-17 

6 

9°5 

+ 19 

4 

9°4 

-14. 

36 

9°7 

+ 11 

35 

908 

+ 8 

34 

908 

— 11 

15 

909 

+ 11 

6 

908 

—10 

33 

909 

+ 13 

*3 

910 

+ 13 

37 

910 

— I 

0 

911 

— 0 

39 

911 

- 9 

19 

9 X 4 

-13 

3 

914 

+ 13 

*3 

9 I 3 

+ 10 

34 

9i3 












or solar spots, 1861 125 
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MB OABRINGTON'8 OBSEETATIONS 


1861 


Feb 1 7 


46 


*7 


48 


Mar 3 


4 


Day 


47 494 


36440 


57 486 


58 454 


6 1 649 


6a 576 


No 

Bast 

Fos 

Fr Nodo 

II Bong 

H Lat 

5140 


484 

56 

0 

00 

0 

rt 

9 

0 

*44 

59 

0 

+ *3 

39 7 

X 


*45 

46 

93 

5 

aas 

55 

- 8 

30 

3 

1995 

*53 

48 

85 

4 ° 

333 

30 

- 6 

x 9 

3 

4550 

310 

44 

85 

38 

333 

48 

— l6 

*3 

4 

4080 

177 

7 

77 

3 ° 

314 

30 

-18 

*3 

5 

3515 

175 

4 

79 

*4 

416 

14 

—46 

46 

6 

4747 

3 * 4 - 

45 

78 

44 

4x5 

34 

+ 8 

18 

7 

0909 

17 

45 

7 i 

5 

407 

55 

— 3 

4 * 

8 

4767 

«5 

II 

63 

4 


54 

-17 

4 * 

9 

3633 


40 

55 

*4 

194 

14 

-17 

37 

513 ° 

9305 

93 

2 

4 

5 * 

141 

4 * 

— 33 

*7 

I 

4849 

36 

48 

5 ° 

3 * 

187 

33 

+ 9 

37 

3 

8351 

60 

56 

18 

54 

155 

44 

+ 4 

57 

3 

9664 

58 

59 

O 

59 

137 

49 

+ 10 

13 

4 

6809 

321 

*5 

134 

18 

134 

14 

-*3 

43 

5 

7671 

464 

47 

131 

6 

141 

3 

+ 7 

19 

6 

56 44 

496 


106 

45 

Il6 

41 

+17 

46 

7 

4777 

3*3 

35 

95 

55 

105 

51 

+18 

3 1 

8 


5 * 

*9 

38 

15 

48 

II 

+ 6 

58 

9 


54 

37 

26 

h 

36 

IO 

+ 8 

*4 

5140 

8191 

445 

6 

138 

53 

133 

58 

-43 

19 

I 

8844 

461 

*4 

144 

30 

J 39 

*5 

+ 7 

4 i 

3 

7044 

483 

22 

131 

37 

Il6 

4* 

+ 17 

46 

3 

5919 

*94 

12 

110 

6 

105 

II 

+ 18 

3 ° 

4 

5555 

44 

43 

53 

39 

48 

44 

+ 6 

5 * 

5 

7*36 

49 

35 

41 

49 

36 

34 

+ 8 

15 

6 

9164 

4*5 

36 

154 

l6 

133 

38 

—*3 

53 

7 

9660 

438 

26 

158 

43 

140 

5 

+ 7 

41 

8 

8443 

476 

5 

134 

59 

Il6 

ax 

+ 17 

5 i 

9 

7418 

483 

13 

143 

5 i 

105 

*3 

+ 18 

43 

5150 

4*3 T 

333 

I 

87 

38 

69 

0 

+ 17 

40 

z 

3336 

106 

31 

69 

14 

5 ° 

3 <* 

-18 

4 * 

a 

3900 

3 ° 

36 

67 

15 

48 

37 

+ 6 

59 

3 

7047 

*7 

7 

50 

46 

3 * 

8 

+ 41 

43 

4 

5604 

41 

38 

54 

13 

35 

35 

+ 8 

46 

5 

6311 

46 

37 

49 

9 

30 

3 1 

+ 7 

45 

0 

9339 

81 

5* 

15 

41 

35 6 

43 

-15 

3 

7 

9743 

84 

5 * 

6 

58 

348 

40 

-17 

34 

8 

5 ° 5 ° 

445 

14 

™7 

37 

53 

4 ° 

-17 

40 

9 

9885 

460 

40 

166 

4 * 

104 

45 

+ i 7 

47 

5x60 

8361 

471 

*3 

140 

5 1 

76 

54 

+ i 5 

xa 

X 

7776 

*75 

3 ° 

^34 

3 

70 

6 

+ x6 

18 

a 

33 6 4 

498 

22 

xoo 

5 ° 

36 

53 

+ 8 

a 

3 

4897 

310 

5 

96 

13 

3 * 

16 

+ 7 

43 

4 

4566 

338 

*3 

88 

19 

44 

44 

+ 7 

38 

5 

3917 

15 

46 

74 

17 

xo 

40 

+ 10 

56 

6 

f* 3 i 

94 

X 

6a 

41 

358 

44 

-17 

*5 

7 

6467 

87 

43 

5 ° 

*3 

346 

a6 

-18 

4 

8 

7455 

84 

*9 

4 ° 

40 

33 6 

*3 

-17 

17 

9 

8759 

87 

34 

a6 

5<5 

3 ** 

59 

—40 

5 * 

5 i 7 o 

9*49 


9 

40 

5 

316 

8 

— 44 

*5 

X 

9398 

466 

59 

156 

1 

7 8 

55 

+ 15 

34 

4 

8676 

471 

3 * 

145 

X 

67 

55 

+ I6 

45 


Group 


944 

9*5 

9*5 

948 

948 

947 
946 

935 

948 

948 

931 

949 

930 

93 ° 

931 

93 ° 

93a 

934 

936 

93 s 

931 

93 ° 

93 * 

933 

936 

936 

93 i 

93 ° 

933 

933 

933 

934 
936 


936 

937 
937 
934 
933 
933 
933 
936 
936 
936 

936 

937 
937 

937 

938 
938 
933 
933 











OF SOLAR SPOTS, 1861 


Mar 4 


65490 


67 435 


68450 


69 49a 


70 57a 


71 611 


361 10 


Fr Node 

H, Long 

H Lat. 

0 

0 / 

0 

/ 

I 3 I 

59 

54 

53 

— 16 

59 

114 

6 

37 

0 

+ 8 

14 

IOI 

13 

24 

7 

+ 7 

41 

87 

58 

10 

52 

+ IO 

51 

75 

56 

358 

5 ° 

-17 

39 

64 

*9 

347 

13 

-18 

24 

39 

!5 

3*2 

9 

— 21 

4 

154 

I 

35 

35 

+ 8 

10 

138 

31 

19 

55 

+ IO 

25 

136 

8 

7 

43 

+ 11 

4 

Il6 

»5 

357 

59 

-17 

8 

79 

55 

321 

29 

— 21 

7 

37 

25 

378 

59 

— 12 

9 

164 

33 

18 

3 i 

+ 11 

40 

154 

35 

8 

33 

+ 13 

3 

144 

23 

338 

*1 

— i 6 

34 

107 

33 

321 

3 i 

—21 

5 

74 

5 6 

388 

34 

- 6 

40 

64 

37 

378 

35 

-14 

3 

*7 

48 

341 

46 

— IX 

14 

i 59 

24 

358 

58 

— 16 

10 

171 

9 

xo 

43 

+ XX 

29 

tax 

43 

331 

17 

— 20 

45 

113 

27 

3 l 3 

1 

— 10 

33 

91 

7 

390 

41 

- 6 

38 

79 

33 

279 

7 

+ 11 

19 

74 

53 

274. *7 

-M 3 

3 

4a 

13 

*41 

46 

— IX 

x8 

175 

a 

339 

5 ° 

— 16 

47 

136 

6 

320 

54 

— 21 

27 
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ME cabbington’s observations 


1861 


Mar 13 
14 


Day 


No 


P446 


5226 

1 

8 
9 

5230 

1 


15 


18 


21 


a 

3 

4 

5 

6 


73477 


7 

8 

9 

5340 
1 

% 

3 

4 

5 

6 

7 

8 

9 

96 446 I 335 ° 


1 

a 

3 

4 

i 


79448 


7 

8 

-9 
3360 

1 


aa 


80440 


a 

3 

4 

i 

7 

8 


9 

537 ° 

1 


33 


81 6ao 


Mat 


Pob 


a 

3 

4 

I 

7 

5 


8610 

8519 

9884 

9620 

775 * 
7110 
635a 
63x8 
5393 

7369 

9078 

8559 

844a 

77 °4 

41596 

4<558 
4830 
53^5 
5377 
38 a8 

8943 

9799 

13*3 

3°57 

3076 

3881 

4395 

6647 

7317 

9759 

7349 

440a 

3877 

xo 50 

3438 

6918 

868a 

8301 

9344 

8734 

6313 

55<Si 

3137 

3835 

5613 

73°3 

6825 

8381 

9495 

8103 

4531 


O ' 

77 33 
7 i 50 
»35 49 
336 48 
343 36 
371 33 
376 4 a 
97 13 
5 59 
13 o 

87 38 
70 33 
240 32 
H 1 34 
365 II 
367 I 

338 54 

350 3 1 
107 6 

93 43 
69 54 

74- 3»J 
76 50 
76 13 

339 43 
396 49 

83 17 
74- 50 
7o* 55 
76 2 

48 16 

43 3° 
237 30 

337 53 
370 X 3 
138 5 
35* 4i 

69 36 
43 12 

45 34 

337 37 
331 56 
360 15 
218 21 


30c 7 

14 51 
68 46 
33 48 
40 58 
58 11 
232 59 
331 38 


h Node 

H Long- 

H Lat 

Group 

0 / 

0 * 

/ 

946 

38 34 

193 18 

-13 50 

39 43 

194 20 

- 8 58 

946 

82 19 

335 *3 

—30 37 

938 

74 10 

317 4 

— 10 17 

939 

5° 31 

393 *5 

- <5 43 

940 

4 ° 7 

383 1 

+ 13 49 

941 

33 39 

3 75 33 

+ 13 56 

941 


200 0 

—35 6 

944 

82 47 

333 41 

+ 30 16 

943 

KMJmi 

333 17 

+ 19 11 

943 

56 15 

199 9 

—30 13 

944 

53 38 

195 33 

— 8 30 

946 

65 56 

294 12 

- 7 37 

940 

59 39 

289 45 

- 7 1 

940 

54 37 

383 53 

+ 13 34 

941 

[47 11 

375 37 

+ 11 43 

941 

98 38 

336 54 

+20 8 

943 

93 58 

221 14 

+ 19 36 

943 

76 34 

305 10 

-35 16 

944 

70 18 

198 34 

—30 48 

944 

67 43 

195 59 

- 8 33 

946 

64 39 

193 55 

— XI I 

946 

36 20 

164 36 

-13 34 

947 

30 38 

149 14 

— 12 I 

949 

no 41 

196 50 

- 8 53 

946 

114 15 

300 34 

+ 7 * 

945 

86 3 

I73 13 

— 13 13 

947 

80 35 

166 44 

— IO 16 

947 

77 i3 

163 31 1 

- 8 54 

947 

61 36 

147 45 

-13 35 

949 

59 33 

145 33 

+ 6 54 

950 

39 3 7 

115 4 6 

+ 19 2 

951 

I5S 54 

197 38 

- 9 57 

946 

i3* 56 

175 3° 

-13 36 

947 

136 44 

170 18 

+ 3 11 

948 

104 37 

148 11 

-13 38 

949 

10 2 14 

145 48 

+ 6 30 

950 

70 49 

1 14 33 

+ 19 6 

951 

45 48 

89 22 

- 7 48 

953 

54 10 

97 44 

+ 14 » 

951 

40 37 

84 1 

+ 15 5 

95* 

168 38 

197 58 

- 9 35 

946 

146 36 

175 56 

—I 3 9 

947 

*39 35 

169 5 

+ » 55 

948 

118 36 

148 6 

-is 5 

949 

116 33 

14 6 3 

+ 6 44 

950 

84. 49 

114 19 

+ 18 53 

951 

60 14 

89 44 

- 7 5i 

953 

70 4 

99 34 

+ 14 53 

951 

54 39 

84 9 

+ 15 31 

951 

36 33 

66 3 

+ 3 43 

953 

16a 57 

175 43 

-13 8 

947 

135 *4 

148 0 

— 11 46 

949 


\ 













OF SOLAR SPOTS, 1861 
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1861 

Bay 

No 

Disk 



H Long 

H Lat 

Group 

Mar 23 


5379 

4569 

O 

35 o 

l 3 

0 

IOO 

55 

0 

XI 3 

/ 

41 

0 

+ 19 

/ 

13 

95 1 



5380 

5 ° 7 i 

J 7 

4 

87 

40 

IOO 

26 

+ !5 

26 

95 1 



I 

5352 

69 

30 

76 

44 

89 

3° 

- 8 

3 1 

953 



% 

6931 

33 

56 

70 

43 

83 

39 

+ 15 

45 

951 

34 

8a 434 

3 

8639 

53 

39 

50 

II 

62 

57 

4 * 5 

38 

953 

4 

6061 

333 

47 

146 

39 

148 

1 

— 11 

41 

949 



5 

44x3 

338 

37 

112 

O 

IJ 3 

22 

+ 1 9 

10 

95 1 



6 

4 t 4 (5 

358 

33 

99 

1 

IOO 

33 

+ 15 

33 

95 1 



7 

3565 

69 

59 

88 

at 

89 

46 

- 8 

22 

953 



8 

5878 

34. 

13 

81 

39 

83 

51 

+ 1 6 

10 

95 1 



9 

73 I 7 

53 

37 

6 3 

37 

64 

59 

+ 3 

51 

953 



3390 

9671 

5 »' 

39 

35 

47 

37 

9 

+ 9 

20 

954 


SECTION III. 


Discussion of the foeegoing observations in groups, principally foe the 

DETERMINATION OF TIIE DIURNAL MOTION IN LONGITUDE AND LATITUDE, FOR THE 
AFTER-DETERMINATION OF THE TRUE ROTATION OF THE SURFACE OF TOE SUN AS 
INDICATED BY TOE MEAN MOTIONS OF TIIE SPOTS IN CONNECTION WITH THE 
PROVISIONAL PERIOD OF ROTATION ASSUMLD FOR THE PURPOSE OF REDUCTION 


Tho numbers prefixed to each paragraph are those of the groups m the table of deduced positions 
and in tho Bhoets of diagrams Whore a group returns to view during a second or third rotation, 
the whole of the observations are commonly discussed togother Tho signs prefixed to the con 
cludod diurnal motions are such that + in longitude indicates rotation taster than 14 0 1 1' per 
diem (conespondmg to the assumed period of 35 380 days), and + m latitudo motion towards 
either Polo The three data of each lme representing an observation, aro — 1 The time expressed 
m days of tho year and decimals , 2 Tho hehographioal longitude cleared of rotation at the rato 
of 14 0 11' per diom, and given in degrees and one place of deoimols , and, 8 The latitude similaily 
given Notes on remarkable divergence, unusual motions, or recun ence in the same region aro 
added whore they ocour, for comparison and collection afterwards 


1 A single spot 

^00 

at 31a 5 2939 +53 

3305 3966 +4 6 

Diurnal motions + 2 , 1 ' and —4' 

S 


for latitude +5 0 
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mb gabbington’s obsebyations 


2 7 gad IS Irregular groups I deduce the following data from the diagrams 

at 3*4 5 *54 0 +i *5 

345 5 a 57 o +105 

Dmmal motions + 9 ' and — 6 ' forlat +12° 

Also at 35a 5 *49 5 + 110 

377 5 *515 + 7 ° 

Diurnal motions +5' and —icy 


0 and 14 Circular spots First observation near the hmb 
originals by the means 

at 3430 3451 —1* 1 

368 5 34^9 - iao 

Diurnal motions +4' and zero 

10 Two dots diverging by 3 degrees per diem 

11 Mere dots Compare as follows 

at 359 5 95 9 + T ** 

3630 963 +115 

Diurnal motionB +8' and —16' 


for lat + 9 0 

We may replace the 

forlat — 13 ° 


foi lat +13 0 


Groups here follow which afford little or no matter for discussion, and are passed 
without remark 

22 and 86 Exhib i ting divergence in a marked degree The first line of data is foimed 
from the mean of the observations on the 12th, 18 th, and 14 th, the second from those ot 
the 16 th and 18 th 

at 43 53 152 0 —6 8 

4753 1540 -7* 

Diurnal motions + 30' and + 6' for lat — 7 0 

The motion in latitude is somewhat uncertain by reason of change of figure which doeB not 
equally the result for the longitude The two principal nuclei separate by about 
per diem, more rapidly than this at first, and afterwards less 

25 and 81 No trace of 25 existed on March 6th, and the two dots recorded on the 
9th can hardly be identified with any distinct part of the fine double group recorded on 
the 11th 





Mean between 

Dist 

at 6 9 50 * 

303 7 

+ 68 

0 

0 

is 


1971 „ 

+ 9 3 

3004 

+80 

70 53 

3046 k 

+ <53 


+ 7 8 

78 


196 8 

. +93 

300 7 

7 i 53 

3045 

+ 6 x 



< 8 3 

1965 

+ 94 

3005 

+ 77 


OF SOLAR SPOTS, 1854 
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then for 81 the next 

appearance, 






Principal Nuclei 


Mean between 

Dist 

at 90*59 

306 6 

+4 8 

0 

O 



198 8 

+ 96 

303 7 

+ 7 3 

u 

9 1 

91 56 

ao6 4 

+45 





1983 

+ 9 J 

303 4 

+ 68 

94 

94 55 

306 0 

+43 





w 

so 

CO 

0 

+ 90 

303 O 

+ 66 

88 

95 57 

305 8 

+4 3 





197 8 

+ 88 

301 8 

+ 66 

90 

97 5i 

3059 

+ 39 





1978 

+ 90 

301 8 

+ 64 

98 

Fiom tlioso on the whole would result 





Diurnal motions + 4' and foi lot +7° 

and a divergence at last barely perceptible 

27 and 34 Observed as follows 


at 7548 

131 8 

+ T7 3 

and 1133 

+ x6 4 Dist 10 3 

79 60 

1344 

+ 17 8 

hi 7 

+ 166 138 

97 51 

1305 

+ 188 

gone 


From tlio two first there rosult moons 



at 75 5 

117 1 

+ 16 8 



796 

xx 8 x 

+ 17 3 

whonco 



Diurnal motions 4- 15' und + 6' foi lat + 17 0 

Divergence considerable, about 36' per diom, even when the distance between the nuclei 
exceeds io° 

24 and 29. The single observation of 24 indicates that two nuclei broke out on 
Match 1st, at a distance apart of 2£ degrees m the mean position 20 5 by +10 5 
Omitting the observation of 29 on March 17th as too near the limb, we next find these 
nuclei m a mean position of 38 2 by + 7 5 at a distance apart of 9 degiees on March 21st 
Theie lesult 

Diurnal motions + 35' and — 9' for lat +9 0 

and a divergence of ao' per diem on the mean of 30 days, doubtless more at first and loss 
afterwards The observations of the oircular spot 39, as undor, ore of no use as data for 
diurnal motion, the spot still retaining its divergence from its former companion 


at 79 60 

340 

by +9 0 

8051 

34° 

+ 8 9 

84 57 

34 3 

*4" 8 6 

85 5 1 

33 7 

+ 8 3 


S 2 



182 

mb Carrington's observations 


32 and 88 The same 

small cnculai spot observed favourably three times in each of 

two rotations The observations of S2 are 

At Means 

at 94 55 

1738 

+ 178 ) 

O 

0 

95 57 

1730 

+ l8 3 / 

95 88 173 0 

+18 1 

97 5 1 

173 3 

+ 183 ) 



and of 38 





i « 57 

1674 

+ 193 



1*3 54 

1673 

+ I 9 I J. 

134 55 166 6 

+193 

138 55 

165 1 

+ 197 ) 





Diurnal motions ■ 

-13' and +3' 

for 1st +19 8 

35 Observed twice only on Apiil 21st and 24th 





Diurnal motions zoro and zero 

foi lab —13° 

30 Observed twice on the same days as 35 



at 1105 

3335 

+ 84 



1135 

3337 

+ 81 




Diurnal motions +4' and —6' 

for lot + 8 

44 Obseived three tunes, as follows 



at 150 53 

3034 

+ xi 4 

Means 



1978 

+ 13 1 

3001 +117 


151 51 

304 3 

+ 11 1 




197 3 

+ 135 

300 8 +118 


*54 55 

3065 . 

+ n 5 




1065 

+ 137 

301 5 +13 I 



Whence diurnal motions * 

f x8' and +6' 

ful lilt +H° 

60 Neai the position of 44 m the next lotation 

Obseived aBundei 


at 173 59 

3141 

+ 10 8 ) 

At Means 

i735» 

3143 

+ io4> 

173 55 aI 4 1 

-1-105 

17453 

3139 

+ 10 3) 



at 175 54 

3141 

+ 104I 



17651 

3141 

+ 104/ 

17653 314* 

+ 10 4 

i77 5* 

3143 

+ 1P4) 



at 178 53 

*145 

+ 10 s') 



179 54 

315 3 

H 101 > 

17954 ai 5° 

+ 10 3 

180 56 

3153 

+ 10 3J 





Diurnal motions + 9' and —3' 

iorlat +io° 

61 Yery favourably obseived, as follows 



at 173 59 

301 7 

-14 5 f 

At Means 

173 5* 

303 I 

-14 7 \ 

173 55 aox 9 

-147 

17453 

301 8 

-149) 
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OF SOLAB SPOTS, 1854 


at 17554 

301 5 

-149) 

At 

Means 

17651 

177 5 a 

178 53 

201 6 
201 4 

201 0 

-147> 

-147) 
-14 9 J 

17652 

201 5 

— 14 8 

179 54 

180 56 
18256 

201 8 
200 5 
*99 8 

-144V 

-142) 

— 1 3 7 

179 54 

201 1 

-145 



Diurnal motions — 9 ' and 

-3' 

for lat 


55 All the indications of divergence and drift here exist, but the group changed too 
lapidly to admit of piecise discussion of the positions xecoided Reference must be made 
to the figures 


57 and 69 If the influence of the dot which followed 

at some distance on July 29th 

and 30th may be disregaided, as I beheve it may, there 

remain the following observed 

positions of the principal spot 

at 209 565 

733 

-11 7 

210 518 

73 5 

— 11 5 

212 496 

73 9 

—11 3 

«S 553 

72 6 

—11 1 

2x7 587 

734 

— 10 9 

218517 

73 5 

— 10 7 

3x9 525 

71 7 

— 104 

and at the next rotation — 

at 236 508 

74 7 

— 10 % 

337 535 

741 

-103 

338 564 

74*3 

— 10 X 

339 538 

744 

— 10 % 

240 526 

746 

— 104 

341 523 

746 

— 104 

342 546 

74 7 

-103 

343 5 1 7 

748 

— 10 I 

From the whole may be found 

Diurnal motions +5' and —3' for lat — 11 0 

58 A normal single spot observed as follows 

at 219 535 

388 7 

46 5 

221 504 

3888 

+ 65 

332 537 

289 1 

4*6 4 

324535 

3893 

46 1 

33 5 494 

2893 

461 

337 574 

3893 

458 
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MB CARRINGTON'S OBSERVATIONS 


at 339 6 13 

3893 

+58 

330470 

3893 

+58 

331 503 

390 O 

+58 


Diurnal motions +4' and —4' forlat +6° 

61 A single small dot seen twice only— 

at 343 5* 353 7 +6° 

34653 353 6 +<5° 

Diurnal motions zero and zero for lat + 6° 

but the dot may be the last of an unseen group 

62 and 67 may be the same gioup, but the want of further observations of 02 prevent 
discussion on this supposition with safety 

63 Occuis neoily in the position of 68 of the pievious rotation, but the figuies indi- 
cate that they are independent gioups The changes of 68 are too great to admit of 
useful compoiison Indeed, between Sep 12th and 16th, a disappearance and fiesh 
outbieai may have occurred 

04 Anothei gioup exhibiting the usual divergence, and 

Diurnal motions of about + 30' and o foi lat —8° 

66 At the next rotation a dot 08 is found neaily m the same place, but without any 
than a chance coincidence with 66 


00 ObseiveJ as follows A single normal spot 


at 268 344 

86 

+ 109 

369 538 

85 

+ 104 

37 ° 559 * 

85 

+ 104 

» 7 i 554 

86 

+ 103 

373 563 

87 

+ 10 3 

373534 

87 

+ 103 

374-513 

89 

+ 10 5 

Diurnal motions +4" and —4' 

00 A single medium spot, which underwent little change 

at 303 476 

383 5 

+ 78 

304512 

3836 

+ 7 8 

306 493 

3839 

+ 8 l 

309 530 

3843 

+ 87 

313478 

384 7 

+9 1 


Diurnal motions + 8' and + 8' 


foi lat + io 3 


forlat +8° 



or SOLAR SPOTS, 1855 135 

70, 74 and 77, appear to belong to the same group, but do not admit of numencal 
discussion 

71 and 75, are the same group, but the “ following” portion of the group is so changed 
m the second rotation that no deduction of motion can be made 

Approximately the motions are + 15' and + 3' for lat — 13 0 

72 Fully developed when first seen The pi eceding portion undergoing consideiable 
change 

78 The three first obseivations give — 

at 33 6 463 343 4 + 14 3 

330 494 343° +140 

333 505 343 3 4 13 8 

Whence diurnal motions + 9 ' and — 4 ' foi lat + 14 0 

79 An exceedingly laige and fine confluent cluster, the “preceding” poition of whit h 
outlasts the rest, and comes round twice again, as 82 and 80 The two components of 
this gioup coalesced and did not diveige in the usual manner Fiom the loss of the 
u following” portion, I can only indicate that both diurnal motions aie positive The 
positions of 86 may bear companson 

80 As follows A dot, fiist observed very near the limb 


at 17493 

30a 0 

+ 8 1 

30 567 

302 % 

+ 83 

33 607 

3031 

+ 7 7 


Diurnal motions +13' and — 4' foi lat f- 8° 

83 and 87 Different, though in the same place 

84 and 88 The same to be remarked, 88 not existing on March 29th, 01 previously 
Neithei admit of numerical discussion 

86 A small single spot observed as follows See 79 and 82 


at 64519 

39 5 

-9 1 

65490 

39 4 

-90 

7° 53 1 

39 4 

-9 3 

71 5*8 

39 4 

“9 3 

74500 

40 1 

-91 


Dramal motions H- 2' and 4- 1 ' for lat — 9 0 

91 A dot observed twice on successive days* 

at 108 633 397 o +91 

109513 3973 4-90 

Diurnal motions + 13' and — 6' for lat +9 0 
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MB OABRINGTON’S OBSEItVATTOHS 


92 A large dot with insignificant companions 

at 1 15 506 1147 “ 6 9 

116 550 U5 9 —66 

117507 1168 — 6 6 

Diurnal motions 4- 60' and —9' 

98 A iing-fbrmed clustei undergoing rapid change 
at 1*1 514 

133504 

1*4 5 10 

TV nm which, may approximately he mfened 

Diurnal motions + * 7 * and zero 


forlat —y c 


8*5 

+ 81 

Means 


Diflt 

781 

+ 89 

803 

+ 85 

4 ° 

83 9 

+ 7 i 



8 

771 

+ 98 

805 

+ 8 5 

85 5 

+ 65 




77 5 

+ 106 

81 5 

+ 85 

9 


for lat + 8 ° 


95 A double dot observed twice as follows 



at x*x 5x4 

*8 i 

+ 98 




1**504 

*79 

+ 93 


foi lat 4 io° 


Diurnal motions 

— it' and — 

3 °' 

90 and 97 probably belong to the same group. 




The following positions of 97 may be compared 




at 160544 

*69 3 

+5 a 

Means 


*648 

+ 1 8 

*67 0 

+ 35 


161 517 

*704 

+ 5 ° 

*6 7 5 

+ 38 


3646 

+ * 6 


Alan tho following 


+4 6 




164515 

*700 

*67 7 

4-4 8 


*653 

+ 5 ° 


1 66 568 

, *70 6 

+4 3 

*67 7 



*648 

45 x 

+4 7 

forlat 4-4^ 


On tho wliolo diurnal motions +10' ind +4' 

99 May be treated as below 




Diet 

at *15587 

*835 

+ 50 

Moans 


* 19 9 

+4 8 

*81 7 

4 49 

40 

*16534 

*848 

+5 5 

*8* 6 


48 

*804 

+43 

+ 49 

*17 645 

*856 

+60 



65 

* 79 9 

+4 8 

*8* 8 

+ 54 

*18549 

*86 5 

4-6 x 



70 

*79 6 

+49 

*830 

+ 55 

*19 548 

3865 

+65 


+ 58 

70 


* 79 3 

+ 5 * 

*8*9 


1 

1 

4- 17' and +17' 

forlat 4- 5 0 
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OF SOLAS SPOTS; 

1856 

102 

Taking means of positions observed 



at 3745 

340 6 

0 

-7 9 Dist 2 3 


3765 

342 0 

-8 6 6 6 



Dinmal motions + 3 6 ' and + % o' 

105 

Again taking means of extreme points 



at 389 543 

355 

11 3 DlBt 3 1 


393 585 

36 3 

no 51 



Diurnal motions + 1 6' and -—6' 

107 

A single noimal spot favourably obseived 



at 396 563 

238 8 

+ 80 


399 541 

*3 9 7 

+ 74 


3 00 539 

339 9 

+ 7 1 


304 505 

3404 

+ 70 



Diurnal motions 

+ 13' and — 8 ' 

113 

A neat small round nuclear 

spot 



at 100 57a 

163 9 

-n 3 


106 458 

1640 

— 134 


107 507 

1639 

-123 


108 509 

164 1 

-135 


109 640 

1640 

-133 


no 533 

1638 

-133 


Companng moans of two first and fom last obsoryatxons 

Diurnal motions +5' and +5' 


forlat —8° 


for lat —ii° 


for lat + 8° 


foi lat —12° 


114 The third observation refers to part of this small group only Howevei inferring 
the mean positions to be 


at 109 5 

00 

+ 5 8 

1105 

739 

+5 8 

in 5 

744 

+ 5 8 


Diurnal motions +48' and zero forlat 4-6° 

110 First outbreak at 30 degrees South; but too fragmentary for discussion 
117 A small double group of short duration 


at 154 514 

243 9 

+ 10 7 

Means 


Dist 

Q 


340 9 

+ i°5 

2424 

+ 10 6 

3° 

155 5 1 3 

245 7 ‘ 

+ n 1 





2405 

+ 103 

243 1 

+ 10 7 

52 

157 505 

2471 

+ 11 1 





340 1 

+ i°3 

2436 

+ 10 7 

7 0 



Diurnal motions +34' and +3 

f 

for lat 




T 
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MB OABBIN GTON’S OBSEBVATIONS 


1S1 A small nucleai spot respecting which the figures Bhould he consulted 

at ao3 5 

3354 

+ 72 (near the limb ) 

2045 

3250 

+ 7 1 

3056 

2252 

+ 7 0 

aofi5 

2348 

+ 71 

*°7 5 

3350 

+ 7 * 

*09 6 

225 2 

+ 73 

0105 

**5 5 

+7 1 

011 5 

**5 3 

+5 7 

010 5 

2348 

+ 5 1 (much changed ) 

Rcnectmg the first and last observation, for reasons stated and grouping % to 5 and 6 to 8, 

we find 



1 

1 

+ 4' and — 1' foi lat +7 0 

133 A spot of which the following 

are a comparable senes 

at 328 505 

352 0 

-80 

339 599 

060 8 

-7 8 

*33 5 6 5 

*63 1 

-7 7 

* 34 507 

353 0 

-75 

335 510 

*^3 3 

-7 4 

338 5 J 3 

3541 

-7 4 

Diurnal motions 

+ 10' and —4' for lat —8° 

134 A rather low South group which must he treated as follows, rejecting the obsei- 

rations of Aug 80th and 81st 



at 34458 908 

-345 

Means 

876 

-345 

893 —345 

345 51 91 6 

-348 


86 9 

-346 

893 -347 

346 51 93 0 

“*53 


867 

-*45 

893 —*49 

347 50 91 8 

-353 


863 

-*45 

891 —349 

348 51 91 7 

— *5 3 


859 

-*45 

88 8 -349 

34954 9*5 

-*55 


867 

— *3 9 

891 —348 

Divergence very little after the two first days 


Diurnal motions 

— 5' and +3' for lat — 35 0 

135 A high North group of small extent and duration 

at 3545* 3194 

+3*5 

Means 

3166 

+330 

3180 +333 

356 61 318 9 

+ 3 1 8 


3154 

+3*0 

3173 +319 


35 6 5 i 


317 a 


+319 


OF SOLAR SPOTS, 1856 


lay 


a57 5 1 3*8 6 + 31 6 

3145 +334 3i5 5 +3»o 

Diurnal motions — 30' and — %' for lat +32° 

128 A sharply defined dot The first observation must be 1 ejected as faulty m 
longitude, though I cannot trace any error There remain 


at 303 570 

90 

-27 5 

3°5 535 

92 

—27 9 

3°7 542 

79 

-27 9 

308 511 

75 

- 27 9 


Diumal motions— 34' and ■+ %' for lat — 38 ° 

129 The changes shown in the figures are veiy characteristic, but too inconsecutive 
to admit of discussion of the motions 

130 Too neai the limb for compaiison 

132 A neat round nuclear spot observed foui times 


at 331 5 

3545 

-354 

333 5 

3553 

—35 ^ 

334 5 

3542 

-35 8 

335 5 

353 6 

-35 9 


Diurnal motions —50' and +6' for lat —36° 

133 Exhibiting changes interesting to compare, but not expressible in numbers 

134 The diagrams contain the first traces of the gioup, and show the rapid develop- 
ment and divergence of the fiist two days 


at 0478 

— 

— 

3713 

-333 

1492 

373 0 

— 31 9 




367 1 

-245 

370 1 

-23 1 

3501 

2745 

—32 3 




265 8 

-35 3 

2702 

-2 3 7 

4538 

2744 

-23 3 



The conclusions are too precarious to set down 



A double group observed three times 



at 9 560 

309 9 

+3 1 2 

Means 



303 7 

+3 1 2 

2063 

+ 313 

iz 455 

3 X 0 4 

+ 3 ° 5 




3004 

+ 3 i 9 

2054 

+ 31 3 

13503 

3094 

+ 304 




X98 8 

4-315 

3041 

4-310 


Whence diurnal motions —33' and —3' 

T 2 


for lat +31 0 
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MB OABBINGION’S OBSERVATIONS 


137 First observation too near the limb The others give for the central point (see 


figures) 


at 155 

67 1 

+ 30 

166 

67 0 

+3 8 

18 6 

57 5 

+45 

405 

678 

+47 


Diurnal motions + 13' and + 44' 


forlat +4° 


A single dot, accmately observed 

four tunes 



at 44538 

3164 , 

-393 


43649 

3165 

-488 


47481 

3 * 4 $ 

-495 


48476 

3140 

— *9 7 


Diurnal motions — 

34' and +7' 

forlat — 39 0 


130 Two fine spots, fiom 10 to 10 degrees distant, which exhibited a rapid motion in 
common to the two 


at 34468 

159 4 

— 3 T 3 

Means 

Diet 

n 


15* 8 

-36 1 

i 55 5 -33 7 

9 * 

36494 

1598 

~ 3 i 5 




149 5 

—36 1 

154 7 “33 8 

11 5 

394*5 

1589 

-330 




1 47 7 

-363 

*53 3 “344 

13 0 

41 489 

155 7 

-3 4 0 




1451 

-361 

1504 -341 

115 

44 5°5 

154 7 

-330 




1444 

—36 4 

149 6 -34 1 

11 5 

43 474 

I 54 i 

— 38 4 




143 7 

- 3^3 

1489 -343 

11 5 


Diurnal motions 

-44' and +3' 

forlat — 34 0 

140 A shaip dot well observed four tunes 




at 44 505 

56 6 

-48 0 



45 515 

5 <S 4 

— 47 8 



+5 5 0 7 

564 

-a 7 9 



47 58 i 

561 

-47 9 




Diurnal motions 

—5' and — 1' 

forlat — 38 ° 


141 A small group which existed only two days 


at 63 550 

414 0 

-44 3 

Means 


409 4 

-44 3 

4106 — 44*3 

64584 

4148 

—444 



408 1 

—444 . 

3104 —443 


Diurnal motions — io' and zero for lat - 24°. 



OF SOLAR SPOTS, 1857 141 

143 A dot, which became nucleus of a penumbral spot and again on the fouith day a 
dot See figures 


at 73 5 

3»3 

—39 8 

745 

33 9 

-397 

75 5 

33 3 

-30 1 

7^5 

33 9 

“3 °3 


Diurnal motions 4- 14' and + 14' foi lat — 30° 

I suspect that on the first two days there was a sensible motion of divergence towards 
greater longitude, wlnoh vitiates the conclusion m this instance 

143 A well defined dot seen twice only 


at 89 633 

363 3 

+ $8 0 

90 370 

363 1 

+ a8 4 


Diurnal motions — 4 ' and +■ 34' for lat + 38° 

144 We must be guided m the treatment by the figines Taking means of evtieme 
poitions, 


at 955 

136 5 

-37 7 


Means 


135 3 

-303 

I3 1 4 

—39 0 

966 

1369 

—37 3 




135 5 

-397 

131 3 

-38 5 

98 5 

1365 

—37 0 




1334 

— 39 8 

1300 

— 38 4 

99 5 

1353 

— 36 7 




133 8 

“3° 5 

1395 

-386 

101 5 

135 6 

—37 3 




131 O 

-30 5 

138 3 

—38 9 


Diurnal motions — -30' and o foi lat — 39 0 

140, 157 and 101 Supposed to he the same, and entirely independent of 144 of the 
pieviouB rotation In which case an instance of one component lasting to the thud 
lotation after the other has disappeared Observations of the first rotation — 


at 131 483 

133 3 

— 31 4 


133 58 3 

133 3 

-31 5 


134 59° 

131 7 

— 31 8 


135 487 

I3X 5 

— 31 7 


136 533 

I3X 5 

— 31 7 


138 633 

131 3 

-31 8 


130 483 

130 3* 

— 31 9 

(near the limb ) 

Observations of the second rotation 




at 145 5 1 9 

119 7 * «. 

— 31 7 

(near the limb ) 

145 504 

1193 

—31 4 


147 544 

119 1 

— 31 4 




142 me Carrington's observations 


i 49 5 “ 

118 9 

. — ai 5 


151 500 

1183 

—21 8 


15a 672 

117 6 

—21 9 


153 58 ° 

1177 

—21 8 


154505 

117 1 

—21 8 


i 55 507 

lid 7 

—21 6 


157 <558 

115 1* 

—21 2 

(near the limb ) 

ObseivationB of the third rotation 

at 173 318 

114 I* 

-« 3 

(near the limb ) 

174 5*8 

112 9 

-ax 5 


i 75 5*9 

113 5 

—21 9 


17^4*1 

II 2 I 

—21 9 


T 77 645 

no 9 

—%% 1 


17851* 

1105 

— aa 1 


179 667 

no 1 

-323 



On the fourth rotation of this portion of tho Sun no remains of this spot are found, but on 
the fifth there are two new small nuoloar Bpots (173) Beduomg each senes to ono posi- 
tion at eaoh rotation 

at 125 5 . lai 7 — 21 7 

J5I5 1181 — *17 

177 5 in a -22 1 

From the first and second thero result 

Diurnal motions — 8 ' and o' forlat —22° 

Flora the second and thud 

Diurnal motions —14' and + 1' for lat — 22 0 

conclusions of considerable weight 


147 and 158 Unusually slow m developing At its second appearance the indica- 
tions of drift are very remarkable The following may he compaied 


13*463 

3°7 

—26 2 

Means 



*44 

—27 0 

27 6 

—26 6 

1355“ * 

3°7 

-268 




20 6 

—29 1 

. *5 7 

—28 0 

136 5*5 

319 

-268 




194 

—290 

*5 7 

“*7 9 


Whence diurnal motions about —30' and + 10' for lat —28° 

In the second rotation we must infer from the figures 

at 1343 . « 185 -28® 

138 5 . 14 3 —29 o 

and diurnal motions —do' and +12' 


forlat —28° 



OP SOLAR SPOTS, 1857 143 

160 A moderate double group, folly developed on the second day Divergence not 
veiy marked 


at 137 535 

3 i 3 5 

-33 1 

Means 



3x09 

— 31 8 

3133 

—334 

^8 593 

3 I 3 4 

3°9 3 

-334 

-333 

31M 

-333 

139 5°4 

3 i 3 4 
3089 

- 336 

-335 

311 3 

—33 5 


Diurnal motions — 

30' and 4-18' 

forlat — 33 0 

152 A veiy interesting 

senes for 

inspection 

Perhaps the motions may be inferied 

liom the following, 

at 135 51X 

290 9 

4-333 

Means 



3850 , 

4-30 5 

388 0 

4-31 5 

i 37 535 

393 4 

383 5 

4-333 
4-30 3 

OO 

OO 

O 

+ 0,1 3 

139 5°4 

393 5 

38 3 5* 

■. 4-33 5 

4-31 3* 

388 5 • p 

4-31 9 


Motions uncertain probably positive for both elements 
154 and 160 Imperfectly observed Pi obably different 

156 Nearly on the Equator Unfortunately seen but once 
159 Similar dots, but new ones, here next lotation 


103 and 168 I take the nucleus which lasts through 


at 186474 

60 3 

4-33 9 T 

Means 



187 53 1 

59 9 

4-3 3 7 V 

59 9 

+ 33 8 


188 587 

59 5 

4-33 9J 




305 633 

57 1 

4-33 8 




306 633 

5 6 9 

+ 340 

57 ° 

4-339 




Diurnal motions 

— xo' and zero 


for lat 

group of large 

dots near 

the Equator 




at 188 587 

307 5 

4-34 

Means 


Dist 

0 


3 01 5 

4-37 

304 5 

4-3 T 

60 

1 89 493 * 

309 1 

. 4-31 





301 7 

4-3 8 

3°5 4 

+ 39 

7 5 

1 91 494 

311 3 

4-3 6 





301 6 

4-3 8 

3064 , 

4-3 7 

91 

193 5°3 

3130 

+ 3 3 





301 9 

• 4-35 

oa 

O 

vr 

O 

+ 2r 8 

10 3 
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ME oabbington’s obseetationb 


193495 3 J 3 » + 22 

3033 +38 308 a +30 10 3 

Diu rnal motions 4 - 38* and — 3 > foi lat 4 - 3 0 

The chang e of position of the line joining the two extreme points observed deserves notice 
m this instance as well as the ordinary divergence 


160 A well defined dot 

at 193 5 318 9 -334 

1945 3x83 —333 

Dramal motions —43' and —6' foi lat —33° 

The oo n ol n mo n is of httle weight, the observations being made near the limb on consocutive 
days 

167 and 171 These aie probably different The only part of 167 which would cor- 
lespond m longitude to 171 the next rotation was vanishing when last previously obsei ved, 
and the latitudes would not be leconcilable The unbioken senes of sketches of 167 
Bhows bettei than usual what might be obtained in a finei climate The fust tince and 
neaily the whole histoiy of the gioup are recoided. No satisfactory discussion for dim nal 
motions is however possible 


108 A well defined small spot seen twice only 

at 305 6 571 +338 

306 6 56 9 4- 34 0 

Dramal motions —13' and +13' 
Of httle weight for the same reason as for 166 

170 An excellent senes of a normal spot 


at 333 660 

1899 

— 30 3 

334 561 

189 8 

- 30 3 

335 381 

189 3 

— 30 5 

33 7 493 

1885 

-30 5 

338 449 

188 5 

— 30 7 

339 489 

1884 

—30 6 

330 538 

1879 

—304 


Dramal motions —16' and +3' 


171 Another good senes of a noimal spot 


at 333 660 

1877 

+ 37 5 

334561 

187 1 

+ 37 5 

335 581 

1865 

4-37 7 

337 493 

1859 

4-383 

338449 

1854 

4-384 

339489 

1851 

4-38 5 

330 538 

1844 

4-38 4 


Dramal motions —35' and 4- 10' 


foi lat + 34 0 


foi lot —30° 


for lat +38° 
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OF SOLAR SPOTS, 1857 


173 A still better senes wanting only one day 


at 

233 5 or 

39 2 

— 29 0 



234 5°3 

39 5 

-286 



235 4*5 1 

38 7 

-38 5 



236 526 

38 0 

— 38 7 



2 37 5” 

37 6 

— 38 9 



238 551 

37*5 

—29 X 



239 5 ID 

3*5 5 

—29 1 



241 496 

35 2 

-286 



242 500 

34 4 

-283 



243 5 14 

33 7 

— 28 0 



244565 

33 * 

-27 8 



Diurnal motions — < 

38" and —6' 

foi lat — 29° 

174 and 184 I should 

not hesitate to identify these groups as the same, but that on 

Aug 31st, 174 was manifestly tending to extinction, and on Sept 1st and 2nd, the 

Sun was observed and no gioup 

recoided in the 

position of 174 184 came on on 

Sept 20th, as 174 was last seen 

on Aug 81st, having two simple centres at the same 

lelative positions, and affected by 

a common motion in longitude The coincidence is 

peculiar, and looks like evidence of the levival of 

a gioup aftei an interval of several 

days 





For 174 wo have tlio following 

observations, 



at 2 36 5 

274 

+ 198 

Moans 



23 5* 

+ 204*1 

25 4 

+ 20 1 

a 37 5 

28 6 

+ 19 5 




23 2* 

+ 30 5* 

25 9 

+20 0 

238 5 

29 I 

+ 199 




23 2 

+ 30 8 

26 2 

+ 30 3 

239 5 

28 6 

+ 19 8 




22 6 

+ 31 9 

35 6 

+ 30 8 

341 5 

28 8 

+ 195 




22 2* 

+ 2X5* 

25 5 

+ 30 5 

2425 

28 7 

+ 195 




21 8 

+ 21 I 

25 3 

+ 203 


Whence diurnal motions 

— 6 ' and +1' 

for lat + 20° 

For 184 the following positions 

were obtained 



at 262 5 

251 

+ 19 7 




18 2 

+ 31 3 

21 7 

+ 20 5 

263 3 

248 

+ 192 




18 2 

+ 31 3 

215 

+ 303 

2655 

252 

+ 19 1 




17 6 

+ 31 8 

31 4 

+ 305 


u 
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MB cabbington’s obsebvations 


a 665 354 +19° 

176 +aao 315 +305 

Thnrrml motions —4' and o for lat f- ao° 

It may be well to repeat that m the record of Sept xst, 1857, it was ccspiosely noted that 
174 was gone 

170 Two spots of Bhoit duration 


at 347 5 

3°44 

+39 3 

Means 


398 1 

+38 4 

301 3 + 38 8 

348 6 

3043 

+ 39 6 



*97 8 

+385 

301 0 + 39 0 

349 5 

3°4° 

+*9 5 



Diurnal motions — 

■1 8' and + io' for lat +29 0 

177 Observed twice 

Gone on the 6th Sept 185 is neoi here 


at 3445 

3^43 

—17 2 


*47 5 

363 7 

-17 1 


Diurnal motions — 

13' and —3' for lot —17' 

178 Seveial small dots 



at 348 6 

333 3 

* —30 3 

Moans 


338 5 

—19 8 

3304 —300 

*49 5 

3338 

—30 3 



3384 

-19 4 

231 1 —19 8 

*5*5 

3346 

—30 0 



338 6 

—19 8 

3316 -199 



Diurnal motions + 15' and zero for lat — 20' 

179 and 187 No numerical discussion of 179 

is piachcable On Sept 14th, it is 

lecoided as dying; away , and on the next day an outbieak is noted, which has the 

appearance of a new 

group overlying pait of the old one Of 187 the following 

positions are found 

at 374 5 

31 x S* 

+ 19 0 near the limb 


* 77 5 

309 6 

+ 190 


*78 5 

3093 

+ 190 


3835 

308 8 

+ 18 8 


*85 5 

3078 

+ i93 


3865 

3078 

+ 195 



Diurnal motions 

—13' and +3' foi lat +19° 

180 A neat circular spot favourably observed 

190, which is near the some place, is 

different 




at 353 5 

1763 

-365 


*55 5 

1743 

—36 9 


*56 5 

1 735 

-365 


*58 5 

17*4 

-366 



OF SOLAS SPOTS, 1857 


147 



*5 9 5 

1717 —267 



2604 

170 8 - 26 7 




Diurnal motions —40' and zero 

O 

c* 

1 

J1 

<2 

181 and 189 The components extend over 20 degrees For 181 , while double, we have 

at 232 451 

1770 

+ 23 % Means 


1673 

+222 1722 

+ 22 7 

255 

1788 

+224 



165 0 

+240 1719 

4 23 2 

256 66 8 

1786 

+22 7 


> 

163 8 

+243 1712 

+236 

258 49 15 

178 2 

4 22 9 



1625 

+245 1704 

+237 

259 489 

178 0 

+ 22 8 



1623 

+ 248 1703 

4-23 8 

260 413 

1773 

+ 22 7 



1623 

+ 249 1698 

+ 23 8 


Diurnal motions —20' and +10' 

foi lat 4-23° 

For the two lotations I compaie the following 


at 2604 

177 3 

+ 22 7 1 


2625 

175 2 

+ 22 2 j I 7 ( 5 a 

+ 22 4 

*77 5 

173 6 

4-21 5 • 


2785 

173 7 

+ 21 3 


282 5 

172 2 

+ 21 0 > 173 1 

+ 21 2 

2855 

170 6 

+ 21 0 


285 5 

1703 

. 4-21 3 J 



Whonoe diurnal motions —12' and —3' 

for lat + 22 0 

182 is different from 

192 and 201 , inasmuch as on Sept 

23 d it was no longei 

visible This spot shows fully the process of one round nuclear spot breaking up into 

two See 224 for another instance 

, also 319 and 390 I tieat 182 as follows, 

at 255 520 

— 

1x8 5 

— 17 8 

236 668 

— 

xi8 2 

— 17 6 

238 496 

120 0 

—16 9 



”7 5 

— x8 1 1188 

-17 5 

239 489 

120 2 

—17 1 



1174 

— 178 . 1188 

-17 5 

260 413 „ 

120 7 

— 16 9 



ii 7 3 

-173 1190 

—17 2 


After this the changes are too great 

Diurnal motions + io'and — 5 ' foi lat — 17 0 

u 2 



mb Carrington’s observations 


148 

188 and 194 Groups 304 and 311 are distinct, 194 having* disappeared on Oct 
27 th The diveigence of 183 during the fiist 7 days is extraordinary, and the instance 
is favourable foi noticing that the separation talces place in the line joining the two 
spots, and is not mei ely a difference of motion in longitude One spot here moves North 


and the othei South very plainly 





at a 66 489 36 6 

+ 338 

Means 


Dist 

34 ° 

+ 346 

35 3 + 34 » 

0,6 

268 471 39 * 

+ 236 




306 

+ a6 a 

349 +349 

90 

*71 458 1 

+22 5 




»8 9 

+26 9 

35 8 +347 

150 

47a 47a 4® 5 

+223 



16 0 

27 6 

+273 

35 i + H 8 

1 do not think any conclusion of diurnal motion would be of value 

For 194 we have 

the following 





at a88 5°7 

47 3 

+356 



889 499 

468 

+ 35 8 



391 594 

46 0 

+ 35 9 



29a 568 

46 2 

+ 26 0 



295 546 

46 1 

+ 26 2 



296 48a 

46 0 

+ 265 



298 465 

45 5 

+ 26 8 



frnkfln alone these positions indicate 




Diurnal motions 

—7 ' and +7' 


for 1st + 26° 

193 and 301 Of 193 most may be learnt fiom the figures 

The observations of 

201 aie 


—18 9 



at 31 1 564. 

1294 



312456 

1294 

-18 9 



314476 

128 5 

-185 



318 49° 

127 8 

-185 


for lot — 1 9 0 

Diurnal motions 

— 16' and —5' 


193 and 308 muBt he different, 

for 198 is recorded gone on 

Oct 24 , and yet liow 

sumlai in every respect Of the foimer we find 




at 391 594 

56 7 

-330 



39a 568 

566 

-334 



395546 

55 8 

. -330 



Diurnal motions 

— 14' and —3' 


forlat —23° 

Of 208 we have 





at 318 5 54 9 

-»35 

Means 



50 7 

-231 

538 

-33 3 
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03? SOLAR SPOTS, 1857 

3* 1 5 
333 6 

The position of the 
spots 

195 Very near the Equator, but seen only on two days 

197 May be the commencement of 207, but unceitam 

198 Too lapidly changed for comparison of parts 

199 The principal spot subdivides into thiee, which on Novembei 1st, 1857, appeal 
in contact The interruption of the record by weathei is to be regretted 


559 

—334 



486 

-335 

5*8 

-*3 0 

576 

—33 6 



49 0* 

-330 

53 3 

— 33 8 


mean is rendered uncertain by the degradation of one of the component 


at 399 5 

344 0 

1-33 0 

3°°5 

342 9 

+ 31 9 

3°* 5 

343 0 

+ 21 3 

3045 

34° 5 

+ 313 


Diurnal motions 

—38' and — x 


200 Seems to admit only of the remaik that the extent m longitude on Novembei 1st 
was more than 30 degrees, if the two nuclei seen only on that day belong to the same 
group as the rest 

203 See 198 Compare also 210 


204 See 183 Compare also 211 

207 A normal spot (see 197) observed as follows 


at 333 6 

3*5 
3*8 5 
33° 5 
3315 


208 A neat normal spot 

at 337 5 
338 5 
3415 


3 11 * 

-163 

3x1 1 

— 17 0 

3x09 

— 17 0 

3104 

— 16 9 

3 10 * 

— 17 0 

Diurnal motions 

— io' and zeio 


159 9 

-17 1 

159 9 

— 16 7 

1596 

—16 7 

Diurnal motions 

—s' and —3' 


forlat —1 7 0 


forlat —1 7 0 
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MB CABBIInGTON’S 0BSEBYA1I0NS 


209 Anothei veiy similai to the last 


at 337 5 

1498 

+ *9 5 

338 5 

H 9 3 

+ 29 8 

3415 

1478 

+ 29 8 


Diurnal motions —30' and +3' 


for lat + 30° 


210 Veiy imperfectly observed though bad weather I think the dots m longitude 
02° in the next rotation tue the lemams of this group and do not belong strictly to 220 

213 , 214 , etc to 217 Bad weathei has rendered the observations too inconsecutive 
foi discussion 

218 A dot follows which rendeis results piecanous 

at 8 63$ hi 4 + 63 

10 551 hi 4 +74 

Diurnal motions zoro and +30' foi lat + 7 0 ( |> ) 

219 The diagrams foi January 4 th, 9th, 11th and 12th, which should be refeired to 
indicate 

Diurnal motions zoro and zoro forint —8° 

220 and 220 The first of these should have received two numbers, as theie can be 
little doubt of theie being two groups with the remains of 210 between them on January 
9th The portion B which was first seen on that day admits only of inspection The 
principal spot of group A recuis m 229 , and the figuies show that it may be tieated as 
follows 

First rotation 


Second rotation 


at 35 

840 

— *7 6 

86 

81 8 

— *8 a 

10 6 

80 5 

— *8 3 

115 

7 9 9 

— *8 3 

1*5 

79 8 

-288 

i 3 5 

784 

-28 9 

305 

O, 

OO 

-297 

3^5 

681 

-294 

355 

053 

—28 7 

38 0 

03 7 

-a8 6 

39 0 

03 3 

-288 


The drift may best be obtained from tho following means 

at 11 3 801 —28 5 

35 5 05 6 — 29 0 

Whence diurnal motions —36' and + i' for lat — 29 0 

Group 239 appears to be another outbreak in the same region, distinct from the foregoing 



OF SOLAR SPOTS, 1858 


131 


224 One of the best senes obtained and highly intei esting as an instance of the sepa- 
lation of one spot into two detached ones For motion take observations 


at 18 5 

— 

— 

235 9 

+ 33 6 


30 5 


' 

335 1 

+ 33 5 


at a 6 5 

aax 8 

+ 33 3 





3i9 3 

+34 3 

330 6 

+ 33 8 


37 5 

aai a 

+ 33 5 





ai8 4 

+ 34 7 t 

319 8 

+ 34i 




Diurnal motions- 

— 43' and + 3' 


foi lat 

The divergence 

is very maiked, but this gioup attams no development 

A well marked dot, seen twice only 





at 48 573 

331 3 

+ 303 




49647 

331 7 

+ 30 3 





Diurnal motions + 34' and zero 


for lat 

Observed as follows 





at 48 6 

3253 7 

-21 3 





3i7 7 

-33 1 

330 7 

~23 % 


49 6 

233 6 

—20 9 




526 

317 3 

-33 5 

330 5 

~*33 3 


235 0 

—204 





316 0 

-339 

330 5 

— 23 3 




Diurnal motions zero and zero 


for lat 

A normal spot, not very favourably obseived 



at 49 647 

171 6 

—38 8 




53558 

169 3 

—28 4 




58 560 

164 1 

—39 5 





Dramal motions 

—50' and +8' 


for lat 

Does not admit 

of numencal discussion 




Two dots only 

High north 




at 646 

937 

+364 




656 

88 9 

+ 376 

90 8 

+ 37 0 


93 3 

+ 35 6 




867 

+ 37 4 

89 5 

+ 3^5 




Dramal motions - 

-78' and —30 


for lat 


288 The three observations of the nuclear spot show no motion, but I have no confi- 
dence m this result, as there are indications of this spot being only a poition of a group 
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MB CARRINGTON’S OBSERVATIONS 


289 It would be difficult to justify any particular course of treatment I theiefore 
omit numerical discussion; and refer the reader to the figuies 


241 There being no lemai table divergence, I treat the principal nucleai spot alone 


as follows 


at 635 

31 3 

+ 36 3 

646 

31 3 

+ 36 4 

656 

30 8 

+ 36 I 

666 

30 4 

+ 35 8 

68 5 

195 

+ 36 O 

69 5 

18 7 

+ 35 9 

70 5 

17 7 

+ 35 8 


Whence diurnal motions —31' and —a' 


242 A dot observed only twice 

at 64611 9 9* —19 8 

65646 108 —196 


foi lat + 36° 


* On i dm mg lo tho anginal, I find that tho observation of March 6th is not lehable, os 
snow was falling, and thoro woro 16 diffoient pomls on tho disk to be observed Singlo 
contacts only woro procuiod 


244 and perhaps 258 One of the largest gioups recorded Seen geneicdly with the 
naked eye The portion of 244 in longitude 200° may have come on again as 253, but 
this is veay uncer tain For so large a gioup, the duration is short Not susceptible of 
numerical discussion 

245 A double dot Seen twice only 

at 73480 3655 +389 

74590 3647 +389 

Diumul motions — 4$ / und. zero foi lat + 29 0 

240 See the figures Comparing those of Maich 21st and 22nd there will be seen 
an inst an ce of one spot losing its penumbra, and of anothei having penumbra on the 
22nd which had none on the 21st The nudeai spot recorded on the 26th appears to be 
a new outbreak. I can base no numerical lesult on the data procured 


247 Perhaps the portion which was situated m longitude 210° might be treated 
sepai ately from that in longitude 200°, but the inferences would be questionable 260 of 
the next rotation appears to be distinct 

248 A well marked dot observed as follows 

at 785 


1944 


4-14® 
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OF SOLAR SPOTS, 1868 



805 

1944 

+140 





81 5 

I 93 7 

4-14° 






Diurnal motions 

—9' and zero 


for lat 

-H14 0 

I compare the following 






at 78 5 

i9 6 7 

-31 8 

Means 





1897 

“33 9 

1933 

-338 



79 5 

I 95 7 

— 3 1 7 






1893 

-33 7 

193 5 

-3a 7 



805 

1969 

-31 6 






187 7 

-33 8 

1933 

-33 7 



81 5 

196 1 

— 3 1 6 






1837 

-346 

1909 

-33 1 





Diurnal motions - 

-36' and — 10' 


foi lat 

-33° 

A veiy similar gioup ( 260 ) but quite distinct is lieie the next lotation 


at 845 

145 7 

— 18 0 

Moans 





1389 

-174 

1433 

— 177 



856 

146 8 

-17 7 






138 3 

-177 

1435 

-17 7 



86 6 

147 9 

-17 3 






*37 3 

-174 

143 6 

-17 3 



87 5 

1485 

-17 3 







Diurnal motioiiB 

+ 9' and —13' 


for lat 

O 

OC 

M 

1 

See 244 Not susceptible 

) of discussion 





A small normal spot of shoit duration 






at 100 5 

*79 3 

+ 343 





101 5 

478 7 

+ 340 






Diurnal motions - 

-36' and —13' 


for lat 

+ 34° 

An insignificant group 






at 108 5 

338 8 

—21 1 

Moans 





336 X 

-33 1 

337 4 

— 33 1 



109 6 

330 1 

— 21 2 






334 9 

-236 

337 5 

— 334 



no 5 

331 0 

— 21 2 







Diurnal motions 

4-6' and 4- 18' 


for lat 

— 33° 

Two or three small groups of dots See the figures 

Nothing can be made 


of them 


X 



154 


mb oarbington’s observations 


200 New on April 10th (see 250) 


at 109 5 

1437 

-18 7 

Means 


139 3* 

—30 9* 

141 0 —19 8 

1x05 

1438 

-185 



1390* 

-31 3 

141 4 -19 9 

hi 5 

1443 

-183 



1383 

—31 8 

141 3 —30 0 

113 5 

1456 

-181 



1 37 5 

— 330 

141 5 —30 1 


Diurnal motions +6' and +4' foi lat — ao° 

261 The pnnapal spot of 269 is piobably the same as the principal nucleus of 261 on 
Apiil 28th The mean positions of 261 will be neaily as follows 


A * 

at xxi 5 

84 5* 

—30 0 * 

ii3 5 

845* 

— 510 0* 

114 5 

849* 

. —30 0 * 

1X5 5 

850 * 

—30 0 * 

“7 5 

853* 

— 30 0 * 

fiom which a small positive motion 

in longitude would follow whilo for 269 we have 

at 140 6 

73 1 

— %% % 

1435 

736 

— 32 a 

1456 

71 6 

1 

1485 

71 3 

— %%6 

149 5 

71 0 

-w6 


Whence diurnal motions —14' and +3' for lat — 22 ° 

Both results must ho taken, for what they arc worth with others Tho divergence of 2 01 ih 
lemaikablo 

262 Appears to be two separate gioups, the portion between longitudes 15 and 35 
appearing again as 272 Discussion is quite impossible 

264 The following points are comparable 


at 133 5 

3<fo5 

+ 3 6 8 

Moans 



353 9 

+ 38 3 

357 * 

+ *7 5 

“4 5 

359 6 

+ 373 




35*5 

+ 38 5 

35«i 

+ 37 8 

136 6 

358 5 

+ 376 




3514 

+ 38 1 

355° 

+ *7 9 


Diurnal motions —33' and + 6 ' for lat +38° 

267 X suspect this is the latter portion of a group not seen. See 250 of the previous 
rotation 
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OF SOLAS SPOTS, 1858 


at 139 5 

803 a 

— ao 1 

13*5 

304 6 

-195 

135 6 

*°5 3 

-194 

1376 

305 a 

-194 


Diurnal motions + 15' and —4' for lat —250° 

outbreak occurs The pievious observations aie foui 

iaa 8 —134 Means 

iao o — 11 6 1314 — iao 

1336 — 134 

X19 3 —109 iai 4 —11 7 

134 6 — iaa 

1198 — 11 5 iaa a — 119 

1359 -n 3 

tao 1 —10 9 i»3 0 —11 1 

Whence diurnal motions + ao' and — 6 ' foi lat — ia° 

The laBt observation of a new circular spot 

at 14357a ia8 6 —8a 

may be the same as 281 next rotation, but not certainly 

270 Dots which change The following aie comparable 

at 148 5 457 —ai 9 

149 5 45 8 - ai 8 

Diurnal motions + 6 ' and — 5 ' for lat — aa° 

271 A succession of at least 6 different outbieaks occurs in the region occupied by 
t his group See 286 , 299 , 810 and 328 Not susceptible of numencal discussion 

272 See the figures Eefer also to 202 

278 See 287 and 289 , with neither of which, however, it is identical Both are 
fresh m the same part 

276 The first trace of this large group was recorded on May 31 st, when there weie 
only 6 small dots The quantity of penumbra on most days is unusually great The 
motion in longitude is evidently po&tive, but the observations cannot be heated in any 
exact manner 291 may be the remainder of this group next rotation 


268 On the 20 th a new 
at 137 6 

138 6 

140 6 


x 2 


278 Two groups under this number 
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mb cabbington’s observations 


B 


at 1 56 5 

ao8 7 

+ 16 3 

157 5 

308 4 

+ 16 3 

158 5 

308 8 

+ 16 1 

159 5 

308 8 

+ 158 

Whence 

diurnal motions + 8* and — 8 

A new gronp of which, the divergence is notiooablo 

at 164 5 i960* 

+134* 

Means 

19a a 

+130 

1941 

165 5 I 97 4 

+139 


191 6 

+139 

194 5 

166 5 199 a 

+143 


1908 

+13 1 

195° 

Whence dinmnl motions + %*]' and + 15* 

A normal circular spot See 208 and 207 


at 163 508 

1373 

-98 

163 515 

137 3 

-95 

164517 

1371 

-9 5 

165 519 

1371 

-9 3 

1 66 537 

1373 

-90 

169 5a8 

1377 

-8 8 

171 5 66 

1373 

-89 

17a 535 

1373 

-89 


Diurnal motions + 1 ' and — 

which induces me to regard 397 as distinct 


A small spot of very shoit duiation 


at 171 566 

119 1 

-203 

17^535 

1186 

— 30 7 

Diurnal motions —30' anil +12' 

The figures indicate the whole of this Bpot’s 

brief histoiy 

at 175 666 43 9 

—33 1 

Moans 

41 8 

-249 

42 9 

176 547 43 9 

—33 8 


41 5 

-349 

42 7 

177 617 43 7 

—337 


40 6 

-349 

433 

Whenoe diurnal motions - 

-31' and —6' 

The second outbreak in this part See 371 


at 169 5 39 4 

+ 187 

Means 

3*4 

+ ai 5 

35 9 


+ 13 a 
+ 134 
+137 


“44° 

-a 3 <9 

—33 8 


foi lat + 16° 


foi lat + J 


for lat —9" 


forlul — %\" 


for lat — 24 r 


+ 30*1 



OF SOLAE SPOTS, 

1858 

157 

171 6 

40 I 

+ 18 3 




3 ° 3 

+ 30 7 

35 3 4-195 


*73 5 

40 a 

+ x 8 4 




39 8 

+ 305 

35 ° +19 5 


*73 5 

403 

+ 184 




39 0 

4-30 6 

35 1 +i 9 5 




Diurnal motions 

— 13' and —7' 

for lat -f 30 ° 

087 and 389 Compare 273 

of the rotation 

before, and 300 of the next All 

diffeient 





290 The lowest South spot observed bj me, and I know of none othei so low an the 

lecoad of any othei obseivei The spot divides into two quite detached at once 

at 181 663 

318 0 

-450 

Means 



3*5 4 

-448 

3167 -449 


18a 678 

3 i 7 * 

-44 a 




3 i 3 9 

-44 8 

315 5 “445 


184537 

3 H 6 

-440 




310 2 

-44 9 

3134 -444 



Wlionco diurnal motions —93' and —8' 

for lat —45 0 

291 A neat cuculai 

spot See 275, with which it may be connected 



at 176 5 

301 9=1 

— x 3 7 (near tlio limb ) 


177 6 

300 7 

-138 



179 5 

3004 

— 143 



j 8 o 6 

3 00 5 

—143 



181 7 

300 1 

— 14 3 



i 8 a 7 

300 3 

-14 I 



1845 

300 3 

-138 



1865 

399 8 

— 14 O 




Dim nal motions —4' and — 1' 

foi lat — 14 0 

292 May be treated as three detached spots 

I extract the following only foi com- 

parison A normal spot 






at 177 6 

380 9 

— 22 0 



179 5 

3785 

— 22 X 



180 6 

378 1 

— 21 9 



181 7 

377 3 

— 21 9 



18a 7 

376 8 

— 21 8 



1845 

377 0 

— 21 7 



1865 

377 3 

— 21 4 



1886 

376 3 

-21 3 



Whence diurnal motions 

— 13' and —4' 

for lat — 33 ° 
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MB carbington’s observations 


298 Two gioups undei this number 


A A small circular spot seen till July 6th 



at 181 663 

*474 

-i *3 


i8a 678 

*474 

—i* 6 


184537 

*474 

—i *3 


186487 

*47 1 

— 13 1 



Diurnal motions - 

-3' and —4' 

forlat —13° 

B Commences as a dot on July and and becomes 

a largish group, one component of which 

reappears as 304 and 316 First 393 B as follows 


at 184 5*7 *45 3 

— 30 4 

Means 


*39* 

-»04 

3433 -*03 


186 487 346 7 

-so 5 



*383 

— 300 

* 4*5 — *° 3 


188 651 *4 6 7 

— ai 0 



*37 5 

— 32 1 

34* 1 —31 5 



Diurnal motions - 

■3' and + 18' 

foi lat — ai° 

Next for the nucleus which rooms 



First rotation 




at 188 6 

3467 

—31 0 


I 9 X 5 

3464 

-*13 


Second rotation 




at 313 5 

3463 

-31 3 


*155 

*45 6 

-31 5 


*185 

a 43 6 

— 31 4 


Thud rotation 




*37 6 

339 6 

—31 8 



Tim increases as the original divergence becomes loss influential, and wo muy conclude 

Diurnal motions — 15'and+i' forlat — zi 


205 The group 306 in this region next rotation is quite distinct as the figures conclu- 
sively show. Of 296 the large spot on the parallel -21° alone admits of useful discus- 
sion 


at 1845 

1917 

—309 

1863 

*9° 5 

—30 6 

1886 

1898 

—30 8 

1915 

1887 

— 31 4 

19*5 

1883 

—31 6 

194 5 

1878 

—31 7 

*93 5 

187 3 

—31 6 


Whence diurnal motions —33' and + 7' forlat — si 0 


296 A norif&l circular spot 

& at 188 5 

1915 


154 a* 

155 8 


— 19 6 
9 5 



OS' SOLAR SPOTS, 1868 


169 


1935 

155 ° 

— 19 5 

I 94 5 

1540 

-197 

195 5 

I 53 8 

-199 

197 5 

153 <5 

—30 1 


Tlio first of these longitudes is either in error some 8 degrees, or the spot is a component 
still retaining motion of divergence in a group which has disappeared 

Diurnal motions —34' and 4' for lat — 30° 


297 Two groups 

Compare the spot 

m — 10 ° with 281 


A 

at 188 6 

140 6 

- 99 



19 1 5 

1403 

- 97 



*93 5 

1404 

- 99 



194 5 

1407 

- 98 



195 5 

140 6 

— 10 0 



I 97 3 

140 8 

- 98 



Whence diurnal motions 

+4' and zero 


B Hardly sufficiently obsorved 




at 191 5 

1315 

-155 

Means 



137 0 

— 16 1 

139 3 

-158 

1935 

133 4 

-158 




137 1 

-166 

1397 

— 16 3 


Diurnal motions +30' and +34' 

Prom this dato the obsoi vations are less continuous from unavoidable causes 


foi lat — io° 


for lat —1 6 ° 


909 The thud outbieak m this place See 271 , 285 preceding, and 310 and 328 
following 1 I think inspection will show that any tieatment by comparing means 01 
single positions would he unsatisfactory I theiefore omit discussion 


305 The record exhibits very finely the first day's development of a group I take it 
that the component m longitude 108 is identical with 318 of the next lotation, theieby 
showing a motion m longitude changed from positive (due to divergence) to negative 
(fiom noimal causes) The observations of 818 are two as follows 


at 337571 3084 4-131 

347 533 356 7 +134 

Whence diurnal motions — io' and +3' 

300 The first trace is again to be seen here 


at 315 5 

193 8 

— 16 4 

Means 


1894 

-175 

1916 —17 

3185 

ms 

-173 



1878 

-175 

190 8 —17 

3195 

1946 

-178 



1875 

-179 

Diurnal motions • 

191 0 —17 

—9' and +13' 


o 

4 

8 


foi lat +13 0 


for lat —1 7 0 


MB CABBINGTON’b OBSERVATIONS 


309 The group 827 in next lotation seems some new outgiowth of tins, but cannot 


be identified with it 
at 2306 

55 3 “33 7 

Means 

48 0 -35 6 

51 7 ”34 7 

3336 

410 —35 3 

• 

54 <S - 3*8 

47 8 - 341 


Diurnal motions 

—78' and — 13 ' ioi lut — 34° 


310 The observations of this and othei groups following ore too hagmentaiy to deal 
with 

315 and 332 The principal nucleus as follows 

at 337 6 & 7 1 & ^" I 9 3 

3664 3667 J 9 5 

A.t tho first dato divoigonoo may not havo wholly coasodj howovoi 

Drnmal motions —9' and o' foi lot — 19 0 

319 See also 333 and 350 Record much interrupted 

320, 334 and 351 appear to be the same large group, but inspection of the ginplncnl 
lecoid is oil that is possible 

322 uoA 335 may be the same, but the evidence is insufficient to pi oceod upon 

323 and 837 are no doubt the same group 

827 See lemaik on 300 Chief nucleus as follows 


at 250563 

472 

- 34 ° 

354 503 

430 

-33 9 

357 57 3 

39 9 

-33 6 


Diurnal motions — 6 %' find 1 °* lut — "34 0 

328 See 310, with the latter part of which it coiresponds 
384 See 319 and 860, to which I can only thus refer 


330 may be the same as 821 Howevei take only obseivations — 

at *73 430 141 * -35 6 

»75 435 1401 -*5 8 

Diurnal motions — 33'ond +6' foi lot —2 5 ° 


341 and 367 may be compared as follows 

at 2896 3483 +33 3 

39 35 344 8 . +337 



OP SOLAE SPOTS, 1858 161 

Next rotation 

at 3 10 5 339 3 + »3 5 

3145 3371 + 333 

3 X 5 5 33<5 8 + »3 3 

Diurnal motions — 34' and zero for lat + 23 0 

350 See 319 and 334 363 seems new 

353 and 365 may be related, but are not comparable 

355 A very large group, or perhaps two See 370 

366 A very large spot in lat — SO 0 covering IS degrees of longitude without a brealr, 
which afteiwaids divides and diverges, so that m the next rotation its parts appear as 
two groups 376 and 378, separated by a cleai space of more than 15 degrees Group 
393 follows as a fresh outbreak m the same place 

373 See 863 which precedes, and 389 which follows 

374 Observed 4 times, as follows 


at 353 5 

1649 

-•183 

355 5 

164 0 

— IS 3 

359 ^ 

1633 

— 19 2 

360 6 

1635 

-193 


Diurnal motions —15' and +10' for lat — 19 0 

379 and 383 Two singular groups of dots covering 40 degrees of longitude, of which 
it might be wished the record was moie complete 

381 A large gioup which may have passed unseen at the next rotation between 
J anuary 30th and February 3rd 

886 Two if not three groups close together, which the next rotation aie 399 and 401 
I think the result of comparison would however be questionable 

390 and 407 may I think be compared thus 

at 33 5 333 9 + 75 

338 1* +7 5* 331 o 

617 3447 +65 

335 ° + 7 3 339 8 

Diurnal motions +19' and 

406 Two fair observations First nuclear, and then not 

at 54543 345 4 -17 1 

61678 3453 —168 

Diurnal motions —3' and —3' for lat —17° 


+ 75 
+ 69 

— 1' for Iat 4 - 7 ° 


Y 



102 


mb oabbington’s obsebvations 


408 A normal circulai spot 


at 61 7 

*89 2 

+ 138 

645 

*893 

+ 13 3 

665 

*88 8 

+ 130 

<57 5 

388 1 

+ 13 6 

68 6 

388 7 

+ 13 1 


DmnuJ mfifaonfl — i o' and — 8 / for lot +13 

412 One component seems to lose its penumbia, and after appearing as a dot, tede- 
velop as a penumbial spot The observations at this tune were made by Mr James 

Bieen 


<545 

339 6 

+ 20 0 

336 6 

+ 192 

333 6 

+ 183 

665 

3290 

+ 19 6 

325 8 

+ 190 

232 7 

+ 184 

<57 5 

229 0 

+ 197 


+ 19* 

222 4 

+ 186 

325 7 

68 6 

228 8 

+ 199 




222 4 

+ I90 

225 6 

+ 194 

69 5 

228 2 

+ 19 7 



221 5 

+ 19 1 

2248 

+ 194 


Diurnal motions —16' and +4' * 01 + ‘ 9 ° 

418 to 424 The obseiyationB are either msufficient or of a kind on which no discussion 
foi motion can be based 


425 A spot winch on Apiil 1st showed pcnumbia 

at 89 515 *}° 8 » + *9 1 

90476 308 1 +188 

9*589 3°7 7 +184 

Diurnal motions •— 1 *' and — 1 %' 


for lat +18° 


433 May be the letrnn of 423, but the record is too inconsecutive to be certain 

437 A detached spot observed twice only 

1114483 **87 —164 

1*7508 **87 -163 

Diurnal motions zero and — 0 ! for lat 


489 and 456 ore probably the same, but 456 consisting of two spots of which one 
must be new, it will be better to examine the first rotation alone 

134483 . 1851 —14 1 



OF SOLAR SPOTS, 1859 


163 



for lat — 14 0 


for lat —1 4 0 


for lat — 7 0 


for lat —23° 


445 and 4C4 

Theie aie the Mowing- obseivatione 



at 131 s 

33 » 

+ 149 


141 7 

31 8 

+ 15 * 

464 

at 166 5 

288 

+ 148 


But the spots being merely large dots on the two last days, I tlnnk they cannot safely he 
combined, considering the interval of tune between 


453 and 478 A neat cncular spot 


First rotation 

at 1455 

220 9 

+3° 6 


155 6 

214 9 

+ 300 

Second rotation 

1736 

209 9 

+ 30 1 


176 6 

208 3 

+ 395 


1805 

2057 

+ 29 6 


1835 

3°3 3 

+ 28 6 


In this instanc e a normal spot of diameter less than 3 degrees preserving the same appear 
anoe throughout drifts in longitude over 17 degrees 

Diurnal motions — x8' and —2' 

T 2 


for lat 4- 30° 



104 mb cabbington’s obsebvations 

466 and 480 are somewhat similar and in neaily the same position^ hut the relation is 
doubtful 

467 On the firat day of observation exhibited very distinctly the deficiency of 
penumbra between two neighbouring nuclei^ which formed one of the eailiest peculiai lties 
noticed by Dr Wilson of Glasgow The positions observed were 


at 1556 

136 * 

+ 18 1 


1596 

1349 

+ 17 8 (mean) 


163 5 

133° 

+ 180 



Diurnal motions 

—30' and zero 

foi lat +18 0 

There is at the next rotation a dot (481) 



at 180 5 

1333 

+ 18 7 


but the identity is very questionable 



469 A normal cnculai spot 




at 1 536 

993 

— 13 6 


1596 

994 

— 13 7 


1635 

995 

-135 



Diurnal motions + 1 / and zoio 

foi lat —1 3 0 

405 Rathei high north Noimal spot 



at 159 563 

*5 3 

+ 37 * 


163 534 

334 

+37 0 


Tho first observation was taken near the limb, and there is no third one m tho rocord 


Diurnal motions 

-53' and -4' 

foi lat +37° 

400 A nearly noimal spot 




at 1633 

94 

+ 13 1 


166 3 

104 

+ 138 



Diurnal motions 4 - 1 S' Mid —4' 

for lat +13 0 

470. A neat circular spot 




at 1736 

3068 

-*5 3 


176 6 

3083 

—36 0 


The last observation was taken very near the limb, and as the resulting motions aro con- 


tradictory, I do not put them down 

471 A dot first without and then with penumbra 

at 166 6 398 6 + 16 0 

1736 3998 +156 

Diurnal motions + 10' and —3' for lat + 16 0 
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OB' SOLAR SPOTS, 1859 


476 

Observed three times, but as 

one of two components disappears, 

no comparison 

of positions can be made 





479 

A rather large circular spot 






at 1765 

180 0 

-145 




1805 

1803 

-14 9 




1835 

180 1 

-147 




Diurnal motions zero and zero 


forlat —1 5 0 

485 

A normal cncular spot of 2 C 

’ diameter 





at 183 535 

589 

+ 39 3 (near the limb ) 


187 54a 

54 8 

4-49 3 




188 548 

54 i 

+393 




190 599 

5*6 

+397 





Diurnal motions 

—50' and + 5 ' 


forlat +29 0 

486 

Anothei circular penumbral spot 





at 187544 

*7 5 

+ 10 1 




188 548 

368 

+ 10 3 




190 599 

36 3 

+ 10 0 




197 553 

*5 7 

+ 109 





Diurnal motions 

— 8' and + 6 ' 


forlat +io° 

488 

I disiegaid the influence of the small spots north-following 




at 190 6 

% % 

+ 134 




1976 

% % 

+ 137 





Diurnal motions 

zero and +3' 


for lat 4- 1 3 0 

491 

The dots north-following are disregarded 





at 197 6 

3999 

+ 7 * 




aox 5 

303 1 

+ 83 




204 7 

3043 

+ 94 (near the limb ) 



Dmmal motions 

+ 38^ and + 20 / 


forlat +8° 

494 

Should probably be counted as two groups 




A at aoi 5 357 4 

- 93 

Means 




248 6 

— 85 

3530 

89 



304 7 258 1 

- 96 





349 1 

- 90 

353 6 - 

93 




Diurnal motions 

+ 13' and +8' 


for lat — 9 0 


B at 197 6 347 4 

-163 

(near the limb ) 




301 5 445 8 

— 160 






100 mb caeeington’s observations 

ao47 M45 “ I 5 8 

ao8 6 3440 -15 a (near tko limb ) 

Diurnal motions -30' and -5' foi lat — x6° 

495 This large group was pieceded m the former lotation by a group 476* which has 
a r emar kable sumlaiity to group 513 which follows in the next rotation 

490, 510, and 635 The principal nucleus comes lound a third time Tho gioup at 
fiist is of enormous area, some 10 by 8 degrees I compare the positions of the pimcipal 
nucleus 



First rotation at 304 7 

308 3 

+ 30 8 



3087 

306 1 

+ 31 8 



Second rotation 339 5 

3005 

+ 31 5 



333 5 

300 0 

+ 31 I 



33<5 5 

1983 

+ 31 3 



339 5 

197 4 

+ 31 3 



Third rotation 357 5 

193 8 

+ 31 3 



3604 

191 8 

+ 31 8 




Diurnal motions 

—1 6 ' and zero 

loi lat +si° 


In which both rotations coincide 


497 

Following the above large group at some distance 



at 308 6 

1833 

+ 197 



311 5 

181 3 

+ 196* 




Diurnal motions 

—33' and zoro 

1 m lut +io p 

500 

A circular noimal spot 





at 308 6 

1438 

- 77 



3ii 5 

143° 

— 80 




Diurnal motions 

+4' and +6' 

lor hit — 8° 

502 

A neat elongated spot 





308 6 

93i 

— 146 

(near the limb) 


3115 

91 8 

-148 



«55 

937 

-149 



The first observation throws doubt on the motion 


603 Afterwards the enormous group 520 Compare the whirl of penumbra in each 

508 One group disappears, and another breaks out I compare two positions of a 
dot which fottows 

at 333 735 398 o +91 

335539 3983 +95 

Diurnal motions + 6' and +8' for lat +9® 



OF SOLAB SPOTS, 1859 167 

615 There is probably remaining diveigence, and no means of ascei taming or avoiding 
its effect 


00 
1— I 

0 

All these spots may be treated individually 




A at 333 5 

1684 

“ T 9 3 



*36 5 

167 6 

— I 9 3 



*39 5 

1 66 7 

-197 




Diurnal motions 

— 14' and +3' 

for lat —1 9 0 


B at 3335 

160 1 

-*49 



* 3 6 5 

158 5 

-*5 * 



*39 5 

1569 

— *5 * 




Diurnal motions 

— 38 / and + 1 1 

for lat — 3 J° 

519 

A detached spot of simple 

form 




at 3335 

1449 

+ 3*6 

(ncai the limb ) 


*365 

143 4 

+ 33 9 



339 5 

141 5 

+ 33 3 




Diurnal motions 

—38' and +5' 

for lat + 33 0 

530 

See 603 pievious The positions of the 

detached normal spot north-preceding 

may he 

compared 





at 3365 

103 3 

+ *8 3 



*39 5 

iox 5 

+ 37 9 



*43 5 

989 

+ 37 8 



Diurnal motions —38' and —4' for lat + 38 ° 


Tlio observation oi tins veiy splendid gioup on Soptombor 1st has bad some notoriety Mi 
Hodgson at Highgate and I at Rodhill ■witnessed and described a singular outbreak ol 
liglit which laBtod about 5 minutes,, and moved sensibly over the oontour of the spot, an 
account of which has been sufficiently published by me in the Monthly Notices of tho 
R A Society for November, 1859, and since reprinted in tho Philos Trans Vol 151, 
Part HI, by Mr Stewart, m his Memoir on tho Groat Magnetic Disturbances which 
extended from August 28th to Sept 7th 

63S and 541 are probably related, but theie being but one observation of each, com- 
panson would be too precarious to be introduced here 

535 A normal spot obseived twice only 

at 343 5 35 ^ 9 + ** 1 

*53 4 354 6 +301 

Diurnal motions —14' and —6' for lat + 31 0 

536, 547, and 564 I suspect the last (564) is a third appearance of the pnncipal 
nucleus of 536, but the inferred motions would be too conjectural foi insertion 
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MB OABBINGTOI^S observations 


Prom 536 and 547 

ot 3534 349 3 ~ 2 9 6 

378 6 333 9 ”3° 4 

3815 33 1 4 -30 1 

Whence diurnal motions —38 and + 3' 

681 and 660 Rathei too huge for exact observation. 

at 353 4 *49 9 + 7 1 

357 5 *5*3 +7i 

3604 3533 + 7 6 


forlat — 30° 


Next rotation , . , . 

at 3786 35<S5 + 85 (near the limb) 

3815 * 55 8 + 9 i 

Diurnal motions +13' and +4' foi lat +8° 

638 and 668 may be tbe same, but cannot safely be treated as such 

i 

637 and 666 occur in the same position in successive rotations, but theie is but one 
obseivation of each 

643, 660 and 688 are probably the same group 
546 Seen twice only 


at 3786 3434 —1x6 

3815 343 4 - II6 

Diurnal motions zero and zero 


forlat — i2 n 


648 A dot, with an interval of 8 days 


at 378 6 

*955 

4-38 8 

381 5 

3986 

+ 38 6 

I suspect the longitude, or the identity 

661 and 669 Some change of form takes place 


at 381 5 

336 3 

+ 355* 

3935 

3315 

+ *53 

Second rotation 

»* 313 5 

3150 

+ 35 1 

316 5 

*137 

+ 36 4 

Diurnal motions 

— 3c / and + 


for lat + % 6 ° 
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OF SOLAB SPOTS; 1859 

553 I thank the two positions may be safely compaied 

at 381 5 317 8 +68 

39a 5 3i8 6 +60 (near the limb ) 

Diurnal motions +4' and —4' foi lat +6° 

654 and 671 are probably related; but the observations will not bear discussion 
558 and 578 The same remaik applies 
660 See 643 and 583 


504 See 586 Tieated individually theie are 

5 

3 J 3 5 


at 3063 


306 8 —33 6 

3007 —330 (near tho limb) 

Diurnal motions —53' and —5' for lat — 33 0 


506 A small spot seen twice 

at 3135 
3 i6 5 


34 6 o — 38 9 

2431 -391 

Diurnal motions —58' and +4' 


607 Twice observed Dots following 

at 3135 
3 i6 5 

I think divergence vitiates the result 

508 Two large equal components 


243 3 
345 7 


- 68 
- 48 


at 3x3 5 

243 1 

-135 

Means 


»33 9 

-15 * 

3380 —146 

3 T(5 5 

243 4 

-134 



233 4 

-15 4 

337 9 ~44 


Diurnal motions 

— 2' and —4' 

598 The principal spot 

recuis 


573 

at 3165 

i 47 9 

+ 365 


3 a0 5 

1464 

+ 365 


3*3 5 

146 6 

+ 367 

59 » 

at 344 5 

1434 

+ 35 4 


348 5 

143 0 

+ 247 


35 i 5 

141 8 

4-343 


Whence diurnal motions — io' and —4' 


for lat — 29° 


forint —1 4 0 


foi lat +36° 
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ME GAEBIJi QTON’S OBSERVATIONS 


676 A small circulai penumbral spot 



at 3165 

140 9 

—484 



33°5 

117 8 

—48 7 



3*3 5 

xi 6 1 

-* 7 9 



3*7 5 

1136 

—48 0 




Diurnal motions — 

40 ' and — 3 ' 

for lat — 48 ° 

677 A normal spot 

at 3*05 

97 1 

+ 135 



3*3 5 

968 

+ 140 




Diurnal motions - 

■ 6 ' and + 10 ' 

for lat + 14 0 

679 ; 696 and 618 Three successive rotations 



First rotation 

at 31*05 

9*3 

—11 6 



3*3 5 

93 7 

-xi 5 



3*7 5 

. 93 1 

-11 9 


Second rotation 

at 3445 

* 940 

, —14 4 

(near tho limb) 


348 5 

94 3 

-ii 7 



3515 

93 4 

— 11 1 



3555 

9*5 

— 10 6 


Third rotation 

at 375 5 

940 

— II 4 



3805 

94 1 

— ii 6 



3815 

9*4 

-11 5 


The motion m longitude is first slightly positive and then negative, and wo may safely 

conclude on the whole 






Diurnal motions zero and zero 

for lat —14° 

581 and 698 See diagrams 




Fust rotation 

at 3435 

440 

+*3 7 



3*7 5 

435 

+ 446 



33° 5 

447 

+415 


Second rotation 

at 3485 

466 * 

+ 41 6 

(near the limb ) 


35i5 

447 

+ 44 I 



355 5 

434 

+ 44 0 



36 ° 5 

396 * 

+ 44 I 

(near the limb ) 



Diurnal motions 

— 4 ' and — i' 

for lat + 44° 
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OF SOLAR SPOTS, 1859 
582 A small cncular spot, well defined 


at 3335 

4«3 

+ 14 0 

3*7 5 

43 1 

+ 143 

33 ° 5 

41 9 

+ 144 


Drnmal motions — 3' and +3' forlat +14 0 

584 One of two spots disappears and the other shows signs of diveigence from it, 
precluding results foi motion 

580 and 603 Probably the same, but the last observation of 586 and the first of 003 
weie taken when the spot was so neai the limb that comparison with the only other 
observation obtained would yield no reliable result See 513 for great similaiity m 
appearance 

588 See 608 and 080 the last probably different 

589 The figures show a veiy rapid disappearance of the largei component m the 
couise of two days 

594 and 612 Only one observation the first rotation When come lound the second 
time, much diverged On January 11th the diagram indicates a second outbieak m the 
place of the fii st, and between the three positions of the remains of the fiiBt outbieak 
Discussion foi motion seems impracticable 


597 A rather large normal spot 


at 3485 

698 

-163 


3515 

68 8 

-159 


3555 

683 

-154 



Diurnal motions 

— 13' and —8' forlat 

— 16 0 

609 Two groups One the remains of 683 Trace of the other recuis as 616 

No 

conclusions can he diawn 




001 A large normal spot 




at 355 5 

334 8 

— 18 9 


3<S°5 

33 i 5 

-19 1 


3 66 5 

3 I 9 4 

— 18 7 (near the hmb ) 



Diurnal motions 

■—39' and— 1' forlat 

-*9° 

604 In the next rotation 027 takes this position I consider the following 

points 

comparable as under 



at i 5 343 7 

-350 

Means 


»3<5 5 

-»8 3 

3396 —367 




J 72 mb Carrington’s observations 

6 5 3 4I3 “ a 3 5 

3351 —38 4 3383 -360 

Diurnal motions —1/ and —8' forlat — 36 ° 

608 A email circular spot Another outbreak below, which may be the first trace of 
680 Also see 688 

at 15 3047 +33 3 

65 0034 +33 4 

Diurnal motions — l6’ and + 1 ' for lat + 33 ° 


011. There is a flesh outbreak (687) here the next rotation 


012 See the remarks under 694 

013 Two spots, one the rem ains of 679 and 696 the othei which is neai on January 
16th is observed only once more and does not come round again 

B at 155 833 -98 

165 838 -100 

Diurnal motions + 30' and +I 3 ; for lat — io° 

010 See the remarks undei 699 and the figxues 

017 A rather large group in lat 20° N , of which the first tiace appeals to have been 
seen The growth and decay aae both lapid It does not recur 

018 A lar ge spot generally circular The nucleus becomes double, and the changes 


pi event conclusions of much value 

The positions are 


at 155 

15 

+ 80 

16 S 

37 

+ 74 

18 5 

3 1 

+ 75 

31 5 

1 3 

+ 73 

335 

08 

+ 75 

»3 5 

1 1 

+ 77 


Wlienoe diurnal motions —11' and — 1' for lat +8° 

619 Another smaller circular spot, the nucleus of which also undergoes some change 


at i $5 

358 5 

-344 

165 

358 7 

-344 

185 

357 5 

-347 

«5 

35<S° 

“ 3 jO 

335 

355 4 

-353 

a 3 5 

355 a 

Diurnal motions ■ 

-35 3 

-38' and +7' 


for lat — 35 ° 


OP SOLAR SPOTS, 1860 
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620 A large dot observed twice only 

at ax 5 344 5 +309 

225 3447 +308 

Diurnal motions + 12' and — 6 ' for lat 4 - 31 0 


622 May, I think, be treated as under, as the dots which follow do not seem to affeOt 
the motion 


18 5 

3 i 9 4 

-92 

21 5 

3 i 9 5 

-8 5 

225 

320 0 

—8 2 

235 

320 9 

-7 7 

37 5 

3209 

Diurnal motions + 10' 

-7 8 
and —8' 


627 See 604 and 630 I can only refei to the diagiams 

628 Motion in longitude is positive as the figures show, but the observations aie 
insufficient 


629 The thiee middle obseivations will bear compaiison 


at 29 5 

220 0 

+51 

Moans 


214 1 

+ 59 

2170 +55 

3 1 5 

221 3 

+5 1 



2x3 8 

+ 57 

2x75 +54 

3 » 5 

221 7 

+5 3 



2139 

+ <5 3 

2178 +58 


Diurnal motions + 16 ' and +8' for lat +6° 

030 A laige group of which 608 may be the first trace The diagrams can alone 
be lefened to 

632 Obseived with penumbra on Feb 1st only 


at 29 6 

1904 

+ 17 9 

315 

1913 

+ 18 2 

33 5 

191 7 

+ 184 


Diumalmotions + 25' and + xo' for lat + 18 0 

636 Groups in this locality the two next rotations 

640 A group of many spots of which remains recur in 636, though not admitting of 
identification or discussion m any way See figuies 

641 Piobably two groups Can do nothing with either 
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MB OABBINGTON'S OBSEBVATIONS 


645 A group m rather high North latitude 


at 43 5 

33 7 

+ 334 

Means 


38 6 

+ 35 * 

3 1 * +343 

455 

33 7 

+ 3*4 



35 7 

+ 36 1 

*9 7 * +34* 

47 5 

33 7 

+ 330 



*3 5* 

+ 370 * 

*8 6 +345 

5° 4 

3i5 

+ 3*0 



30 0 

+ 37 9 

35 8 +34 9 


Whence diurnal motions 

— 48 ' and + 7 ' foi lut + 34 0 

640 and 668 687 also follows 

m the same locality Inspection shows that the two 

first have small motions, apart from divergence 

The following positions may be com- 

pared 




at 43 5 

385 

+ 144 

Means 


305 

+ 170 

34 5 +15 7 

43 5 

39 7 

+ 143 



19 8 

+ 166 

*47 +154 

455 

3° 3 

+ 138 



198 

+ 166 

350 +153 

47 5 

30 7 

+ 135 



30 0 

+ 17 i 

*54 +153 



Diurnal motions + 10 ' and -> 5 ' for lat + 15 0 

047 Two distinct groups The only comparable points belong to the second one 


at 504 

3451 

— 146 


5*5 

S4<*4 

-143 



Diurnal motions + 8 ' and — 8 ' for lat — 14 0 

048, 670 and 60S 

A group which loses all but its pimcipal spot 

The positions of this nucleus wore 


First rotation 

at 53 5 

399 1 

+ 303 


545 

3991 

+ 300 

Seoond 

at 74 5 

*97 7 

+ 30 9 


11 6 

3964 

+ 30 6 


81 6 

*945 

+ 30 O 


S3 6 

3941 

+ 30 O 


84 5 

393 8 

+ 30 3 


855 

3931 

+ I99 

Third 

at 105 5 

3933 

+ 31 3 


1065 

3930 

+ 31 I 


107 5 

3933 

+ 31 0 


1085 

3919 

+ 305 


By the first and seoond rotations 

Diurnal motions —9' and +<y , for lat + 30° 

-/and +3' for lat + 31 


By the seoond and third 
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OF SOLAR SPOTS, I860 


649 I omit the observations of Feb SOth and 27th, for reasons which will appeal on 
reference to the diagrams 


650 


at 53 5 

34 6 6 

1 

H 

o\ 

53 5 

24 6 8 

—17 5 

54 5 

3465 

-17 7 

57 5 

346 6 

—17 8 

59 5 

3 45 9 

-183 

606 

346 3 

—18 0 

61 5 

a 45 7 

—18 4 

Whence diurnal motions 

—6' and +5' 


May be a pait of 627 A neat normal spot 


at 50 433 

240 8 

—34 1 

5 % 584 

3405 

—340 

53 541 

3403 

-339 

54490 

339 5 

—34 1 

57 5 oo 

3384 

-343 

59 495 

336 9 

-350 

60576 

337 3 

“34 5 

61 636 

337 4 

—346 


Diurnal motions —24' and +5' 


for 1 at — 18 0 


{near the lirub ) 


for lat —24° 


661 A gioup neatly in the position pieviously occupied by 688 , though apparently 
different The changes shown m the diagrams are the chief feature noticeable, othei 
discussion bemg impracticable 


652 and 654 are also groups of the same kind, the outlines and nuclei undergoing 
violent changes They appear to be lespectively identical with 685 and 686 of the pre- 
vious lotation 


653 and 677 A 

A single spot 

of drawn-out form 


First rotation 

at 57 5 

169 6 

-6 8 


59 5 

169 1 

-69 


605 

169 6 

-69 


616 

169 1 

-71 


644 

1694 

“65 


<55 5 

169 6 

-63 


676 

168 7 

—6 5 

Second 

at 835 

1739 

-64 


845 

1737 

“65 


85 5 

1739 

-6 6 


Diurnal motions + 10' and -1' for lat —f 

655 Not susceptible of tieatment See figures 
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me Carrington’s observations 


050 See previous rotation A numbei of dots over more than 40 degrees of longitude , 
one oi two of which only came to any size The Mowing positions of the chief spot 


may be compaied , 

J 1 at 61 6 

I08 3 

—158 

644 

I08 3 

— 150 

<55 5 

108 6 

-147 

676 

1090 

-147 

<59 5 

IO9 3 

-147 


Dinmoi motions +9' and —a 

058 A medium nuclear cncular 

spot 


at 64 4 

766 

+ 185 

65 5 

766 

+ 188 

676 

767 

+ 18 9 

69 5 

770 

+ 190 

734 

764 

+ 184 

74 5 

76 I 

+ 18 5 


Diurnal motions 

— 1' and —1 


forlat —i 5° 


foi lat +19 0 


050 The only compaiable points aie these 

at 64 4 7 * 0 — 5 5 

654 7*4 “5 3 

Diurnal motions +34' and — 1 V 


for lat — 5 0 


The observations of tho spot soon m tho position 68 4 by — 3°, on March 8th and 15th, aro 
not comparable, inasmuch as no suoh spot was visible on the 10th and 13th 


060 Either diffeient dots or discordant observations 

001—605 These groups admit of no comment 

060. Two separate outbreaks of short duration, each but once observed, which appeal 
to correspond to groups 089 and 091 of the next rotation 

067 A gioup seen twice on March 18 and 15 Not seen on the 18th In the next 
lotation, 090 occupies the same position, and m the third rotation a large group (771) 
succeeds There is no question that the three are successive independent formations or 
outhieaks m the same region This and othei cases (000 immediately before is another) 
indicate th at the source of energy which leads to the formation of a spot or group is not 
always e xha usted on the disappearance of the group , that corresponding to the visible 
spot there is an invisible overhanging cloud or underlying volcano, the discharge of 
which rupturing or displacing the photosphere is sometimes intermittent 

070 See 648 and 699 
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OF SOLAB SPOTS, 1860 
07 1 A plain dot observed four times 


at 81 6 

347 0 

+ 58 

836 

348 6 

+57 

84 5 

349 X 

4-3 8 

85 5 

348 6 

+33 


Diurnal motions +30' and —7' for lat + 6 ° 

67 2 and 696 coi respond in a certain degree, but the evidence of then identity is open 
to doubt The lelative points in neithei admit of discussion 


673 Two gioups A and B Fiom the first I find 


at 8 x 6 

» 3 8 5 

+ 13 6 

836 

338 0 

+ I 3 5 

84 5 

338 0 

+ 13 1 

855 

338 3 

+ 13 9 

Whence diurnal motions 

— 6 ' and —6' 


B oonesponds to 697, tlio next rotation 


foi lat + 1 3 0 


674 A large single spot of singular but not uncommon form, which I suspect divided 
in two between Maich 29th and Apul 1st The dots in the neighbourhood varied from 
day to day The observations, which did not admit of much precision, aie as follows 


at 81 6 

308 6 

-134 

83 6 

308 0 

-13 3 

84 5 

308 5 

-136 

83 5 

308 3 

— 143 

* 88 6 

307 7 

— 136 

91 6 

307 6 

— 13 8 


Diurnal motions - 

-6' and zoro for lat — 14 0 

675 The first trace appears to 

ha-ve been caught Reference to the figures only is 

possible 



677 A and B Respecting A, 

see 653 B must, I think, be regaided as a second 

outbreak of the same group The positions cannot be compared 

678 A small cncular spot, which is probably the 

remams of 664, though not compa- 

lable with it 



at 845 

1643 

+ 193 (near the limb ) 

85 5 

163 8 

+ 193 

88 6 

163 1 

+ 197 


Diurnal motions — 

36' and +8' for lat +19 0 

679, The following may he compared 


at 88 6 

1673 

-33 5 

91 6 

167 9 

—336 


2 A 
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mb oabbingkton’s obsebvations 


93 6 167 4 —33 6 

946 1674 — 335 

Diurnal motionB —3' and zero for lat —33° 

081 Mere dotB Compare the following 1 

at 93 6 1396 , “17 3 

9<5 6 1385 -*7 5 

The identity, however, cannot be inferred, smoe no snob Bpots were seen, on the intermediate 
day 

688 A single nuclear spot changes to one of three confluent spots, and then degrades 
to dots I think the motion may be inferred from the following 


at 91 5 

830 

-45 

93 6 

833 

-46 

945 

833 

-4» 

966 

82 5 

-46 


Diurnal motions +5' end —3' for lat 

686 corresponds to a part of 709, which see 


687 Two distinct formations 

The second first appeals as two dots on April 7 th 

Spot A at 94 6 

365 

+ 30 0 (near the limb ) 

966 

35 8 

+ 303 

97 5 

35 9 

+ 303 

99 5 

35 8 

+ J 9 9 

100 6 

354 

+ J 95» 


Dnimal motions — 5 / and — io / for lat + 3o° 

For the second, see the diagrams It is possible that the single spot m lat + i 5 °j which 
remains on April 15th, may be the some as 709 5 

688 Changes too much for comparison of ports 

680 The same See the drawings 

601 The observations of the principal spot are not so good as usual 7 IS follows 

near here 


60S See 048, of which it is the third appearance 


698 Seen twice only, as 

follows 



at in 4 

*7* 7 

— 30 I 

Means 


358 0 

— 31 9 

359 8 —3i 0 

113 5 

373 1 

—306 



357 1 

-33 3 

359 6 —31 4 


Dramal motions too nnoerbam to enter 




OF 

SOLAR SPOTS, 
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179 

C96 See diagrams 

I consider discussion impracticable 


696 See 672, to which it seems to correspond 



697 The portion in 

lat +18° appears to be a 

part of 673 B 

come on again, but the 

foim undergoes too much change for motions to be inferred The more noith spot was 

observed as follows 

at io 5 556 

230 6 

+ 194 



107 485 

» 3°5 

4-19 2 



108 51a 

229 7 

+ i 95 



111 363 

229 1 

+ 200 



1 12 556 

229 0 

+ 20 1 



115 58 i 

228 1 

+ 20 6 



Diurnal motions 

— 15' and +7' 

for lat + 20 0 

701, 702 and 704 

See 724 and 746, which seem to be successive repioductions of 

disturbance in the same region Of 701 I find observations 



at 1 15 581 

1367 

— WO 



118595 

1370 

— 13 I 



II 9 53 S 

137 7 

— 13 O 



120 506 

1380 

-13 5 



lai 387 

1383 




iaa 525 

1384 

— 13 7 



123 660 

138 7 

— 13 I 



124 496 

138 3 

— 13 3 




Diurnal mofa.onB +18' and + 4 ! 

. forlat —12° 

702 Observed three tames Neat circular spot 




at 1 21 387 

* 3 * 7 

—22 1 



iaa 525 

1327 

-21 3 



123 660 

133 * 

— 21 I 



Diurnal motions 

+ 24' and —15' 

forlat —22 0 


Still more abnormal than the preceding 

704 First trace recoided as a sprinkling- of dots The group does not admit of dis- 
cussion, but the diagrams, which are nearly consecutive, show that 724 the next rotation 
must be a fresh formation 

703 Two dots lasting- two days, and then g-one The next rotation a dot 723 occupies 
almost exactly the position of one of them See 728 


at 11 9 535 

125 9 

+ 17 0 

Means 



133 5 

+ 17 4 

125 a 

+ 17 2 

120 506 

127 0 

4-17 1 




122 8 

+ 17 5 - 

1249 

+ 173 


Diurnal motions — 18' and + 6 ' forlat 4-17 0 

2 A 2 
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mb oarbington’s observations 
705 Two gi oups A and B See the figures Of the dot A the positions weie, 

■ _ , ] -r j r 1 


at 119 535 

996 

+145 

130 306 

998 

+138 

121 387 

100 0 

+138 

Diurnal motions + 12 ' 

and - 1 o' (?) 


for lftt + 14 0 


700 After two rotations, see 748 The diagiams show a peculiar motion of the 
principal nucleus undei the joint actions of divergence and drift A trajectoiy through 
the projected positions is conspicuously curved The drift may be best mfened fiom the 
following observations 


at 121 4 

914 

+ 33 5 

Means 



93 7 

+ 33 6 

95 5 

+ 331 

1225 

984 

+32 5 




9* 3 

+34 5 

94 9 

+ 33 5 

1237 





1245 





1255 

99 8 

+ 334 




878 

+ 34 7 

93 8 

+ 33 6 

126 6 

98 5 

+ 33° 




85 3 

+ 34 6 

919 

+ 33 8 

*37 5 







Diurnal motions 

—36' and +6' 



foi lat +33 0 

Dmagen.00 the first two dayB =7 degrees Seo drawings Note also the general direction 
of the group 

707 The diveigence being visible on the face of the drawmgs, neither spot can be 
tieated separately , and the changes of the principal nucleus prevent their being combined 
It will be noted that then diveigence is sensible when these two spots aie as much as 
15 degrees apart The principal spot subdivides not into two but into several parts 

708. A group of unusual development and permanence for its position so near the 
Equator It appears to me that the whole group swings round, and while both principal 
components approach the Equator, the one in longitude 00° to 05° approaches the quicker 
Compare the following— 
at 1245 

1 as 5 

126 6 

127 5 


600* 

+50* 

Means 


5»<S 

+5° 

5<>3 

+5° 

61 9 

+39 



526 

+49 

57 * 

+44 

63 3 

+35 



5» 1 

+4 8 

57 7 

+4 2 

64 1 

+ 25 



51 6 

+43 

57 9 

+ 34 
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129 6 

65 3 

+ 2 1 




+ 3 8 

58 4 + % 9 


Dinmal motions and — for lat +4 0 

This group is of unusual value for the subject 


709 A and B 

Two distinct groups 

The first may correspond to 085 Whether 

01 no, the motions are very small and not susceptible 
B may be and probably is the same as 687 B 

of mce determination The second 

687 B 

at 105 5 

240 

+ i54 

709 B 

at 122 5 

258 

+ 159 (near the limb ) 


1237 

249 

+ 15 <5 


124 5 

252 

+ 154 


«5 5 

*45 

+ 15 1 


126 6 

248 

+ 15 * 


1275 

24 8 

+ 14 8 

It mil be more secure to treat 709 B separately whonoe 


Diurnal motions — 6 ' and zero 


foi lat +15 0 


710, 730, 753 and 777 See also 064, Taking 1 those observations of 710 which from 
the foim of the Bpot admitted of toleiable piecision, I find 


Socond rotation (730) 


Third rotation (753) 


Fourth rotation (777) 


at 1225 

223 

-ix 7 

1236 

21 9 

-IX 5 

i »4 5 

22 2 

-1x5 

1254 

21 9 

— il 7 

1295 

zt 5 

—11 0 

£ 33 <* 

2 f 0 

-xi 5 

at 150 4 

21 4 

—12 6 

1564 

202 

-X 35 

157 5 

197 

— 12 8 

*59 5 

19 1 

— 12 8 

at 177 3 

199 

— 12 8 

i82 5 

19 X 

-123 

1845 

18 5 

-125 

185 5 

185 

—124 

1877 

18 2 

— 122 

at 205 '•S 

18 9 

-ix 7 
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mb oajrbington’s obsebvations 


We may take as mean positions 
1st rotation «•> **5 5 

and „ * 5 ® ° 

3rd „ l8 3 S 

4 th „ a 060 


31 8 

-xiS 

so 1 

—13 7 

18 9 

— ia4 

188 

— 11 6 


The motion m longitado decreases to zero and the motion m latitade changes sign 


We 


4-3' 

for lat 

— ia' 

-i' 

99 

99 

—a' 

99 

99 


This region seems subject to repeated disturbance 
711 A fine well-developed gioup 


at 135 5 

354 8 

4-330 

Means 

4-33 8 

3467 

4-34 5 

35° 8 

136 6 

355 8 

4-334 




345 8 

4 34 8 

35° 8 

4-336 

1375 

35 60 

4-33 5 


4-337 

344 7 

4-34 9 

350 4 

139 6 

3566 

4-33 5 

349 8 

4-33 8 

343 1 

4-351 

m 6 

35<S7 

4-33 8 

3488 

4-34 3 

340 9 

4-35 7 

135 7 

3553 

4-331 

34^ 9 

4-343 

338 5 

4-35 4 * 


Diurnal motions — 3o , and + 4 * hit *4 


712 It is difficult to say whethei tbs is a renewal or a recurrence of 601 The 


positions are 


of 691 

at 105 5 . 

3493 

4- 147 

106 6 

348 8 

4-14 7 


107 5 

3491 

4-150 

of 713 . 

ait 1355 

349 1 

4-138 

136 6 

348 8 

4-13 5 


1* 7 5 

348 4 

4-13 5 


1396 

348 3 

4-134 


133 6 

347 * 

4-14* 


1 357 

345* 

4-135 


Taking them together as the same spot 

Diurnal motions — 3' and— 3' 
Taking 71a alone — 15* and zero 

I take either result to be equally admissible 


for lot +14 0 
for lot + 14 0 



OP SOLAR SPOTS, 1800 188 


715 Groups 735 and 757 follow in the same place as successive independent forma 
tions See diagrams 


at 139 6 307 4 

+ 135 

Means 


3°5 3 

+ 183 

3 0 63 +15 9 


133 6 3 °9 7 * 

+ 13 0* 



3°3 8 

+ 17 1 

3053 4-150 


*35 7 3°9 3 

4-130 



3 °° 5 

+ 163 

304 9 4 - 14 7 


Diurnal motions 

— 14' and —13' 

for lat 4- 1 5 0 

717 Appears to be two outbreaks 

m neaily the same region Of the second, I lead 

off from the piojected drawings the following mean positions 


at 140 5 

350 0 

-350 


1415 

331 0 

, —346 


14*5 

. 351 9 

-34 5 


143 5 

3539 

-344 


Diurnal motions +55' and —13' 

forlat — 35 0 

Tlio motion jn longitude will be found very abnormal 


718. Seediagiams The drift appears to be again positive, though tbe changes in 

the group pi event its determination. 

This group 

dies away on May 24th, 

and the next 

rotation the same spot is found disturbed by 741, 

winch broke out between June 14th 

and 18th 




710 Defies discussion Changing every day 



720 A well defined dot 




at 1405 

169 8 

+ i 5 3 


1415 

169 1 

4-153 


14*5 

168 6 

4 -i 4 9 


1436 

1687 

4-153 


1446 

1687 

+ i 55 



Diurnal motions —15' and +3' forlat 4-15 0 


721. I think the following positions of the principal spot may be compared notwith- 
standing the dots around 


at 1405 

1650 

~ M % 

1435 

1547 

-2i 3 

1435 

1638 

— 23 I 

1445 

i 63 5 

— 22 0 


Diurnal motions * 

-30' and +7' 


forlat — 33 ° 



mb cabbing ion’s obsebvations 


184 


1538 

+ 193 


1504* 

* + 30 5* 

1531 4-199 

1 55 6 

+ l8 5 


15 1 4 

+ 30 5 

1535 +195 

1558 

+ 17 8 


1517 

+ 198 

1538 +188 

156 3 

+ 175 


1517 

4-30 3 

154 0 +188 


Drama! motions + 33 7 p “" a 7 


722 A small group of dots of a binaiy form 
at 1405 

1415 

14*5 

1455 

^ » _L nr\ n. 1 ra. u t-aoo 

for lat + 19 0 

Tho poaitiyo motion in longitude seems boyond dispute, 

728 I point out one featuie which occurs lore, and which hoe occuncd frequently 
befoie fiom time to tune, the hend m the trajectory of eucc^iyepoednme near thehmb 
to the left a* the top of the page (connng on), and to the nght at the bottom (going oft) 
See gioupe 188, 181, and 991 , mid 60 and 189 for the oppoaite In the emiee where . 
„pJL it would indicate that the surface of the photosphere around tiro paitrcular spot 
was sensibly depressed, os u little oonsideiution will leadily show It does not always 
Lur and l no! necmsoidy the result of depieesion, for 780 on the same page shows the 
same bend when well adyanced on the Sun 728 does not recur, and the obseiyations 
indicate a fiesh formation on May 27th Compare these three- 

at 14a 5 136 9 + l6 ? 

143 <5 • 136 3 + l6 5 

1446 136 a +169 0 

■Wbenco diurnal motions — ia' and +3' forlftt +17 


724 Another group in the position of 704 pi eroding, hut the positions of which will 
not hear compaiison 

720 A circ ular penumhrol spot of noimal form 


at 1436 

106 6 

+ 79 


1446 

1074 

+ 83 


147 5 

1080 

+ 77 


I 5°4 

1083 

+ 78 


Diurnal motions + X4 7 4 * 

foi lat + 8° 


786 A spot of large area, hut shoit duration Ho truce of it the neyt rotation Too 
indefinite in form for accurate discussion 


728 A neat circular spot in 80° S , seen hut twice 

at 147 5 636 — 3°° 

1504 634 4 -3° 7 ' 

Diurnal motions ■**34 / ®nd +15 


for lat — 30°. 
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OF SOLAR SPOTS, 1800 

780 Consists of two The chief spot in lat — 12 ° has been already discussed undei 
710 The othei part is fresh and an independent form, which seems repeated the next 
rotation m 753 

781 A group, the changes in which are well shown by the drawings, but which can- 
not be furthei treated 

738 A small group of which the following may be taken 


at 1575 

336 9 

+ 166 

159 5 

3116 0 

+ 166 

161 7 

336 0 

+ 16 6 

163 6 

3*54 

+ 16 4 

1654 

3 * 5 * 

+ 16 5 


Diurnal motions —13' and for lat + 17 0 

735 See 715 and 757, of which it appeals to be an intermediate formation Also see 
diagrams 

786 A neat circulai spot ajs follows 


at 1575 

*94 9 

— 17 5 

*59 5 

39 6 6 

-17 7 

161 7 

*97 5 

— 18 0 

16 a 6 

*97 7 

\ 

W 

OO 

wO 


Diurnal motions + 34' and + 9' for lat — 1 8° 

But I Buspoct tlio miiuonoo of divorgonco is sensible 

738 See the kind of divergence here shown The two nuclei on the light sepaiate 
veiy little, while they jointly diverge from the component on the left 

739 Penumbra m both spots thrown outside 


at 165 4 

324 4 

— 16 I 

Means 


330 3 

— l6o 

222 4 —161 

169 6 

326 I 

-157 



319 7 

— 16 6 

3339 —162 


Diurnal motions + 8' and 4- i' for lat — i6 a . 

741 See 718, of which it seems a repetition 

740 Appeal s to have been three small separate outbreaks, of which nothing moie can 
be made 

745 Seems to be properly two groups, if not three None are susceptible of arith- 
metic discussion 702 seems a precursor of part of this group. 

2 B 
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me cabbington’s obsebyations 


746 Should manifes tly be entered as two groups Notice the mutual repulsion be- 
tween the “following” component of the “preceding” group, and the “preceding” com- 
ponent of the “Mowing” group Under the peculiar circumstances I do not attempt to 

deduce motion 


747 A cuculai penumbial spot 


at 1735 

978 

+ 11 9 

176 6 

998 

+ 11 5 

177 3 

1003 

+ xx 5 


Diurnal motions +36' and — 1 

748 Obseived as follows 



at 1735 

963 

+ 3 ° 8 

176 5 

9 6 2 

+309 

177 3 

95 8 

+ 3*3 

182 6 

91 0 

+ 3*9 


Diurnal motions 

—30' and +1 


for lat + 12° 


(near the limb ) 

foilat +31 0 


749 Two outbieaks as the diagiams show, the second being piobably the commence- 
ment of 778 Of the first I find the positions 


at 1735 

773 

-150 

176 6 

769 

-155 

177 3 

77 X 

-15 3 

Diurnal motions — 3 / and + 5 7 ^ — 1 5 ° 

760 The want of obsemtions between the 

second and thud obtained lendeis it 

impossible to tieat this gioup with security 



761 and 776 The pi mmpal nucleus recuis 

In othei respects the diagiams must be 

lefened to 



at 182576 

444 

+11 7 

184 563 

43 7 

+ 11 7 

185 530 

429 

+ 11 8 

Second rotation 



at 203490 

43 4 

+ 10 8 

205629 

429 

+ XI 0 

206 641 

429 

+ 11 0 

21 X 545 

42 8 

+ ix 3 

213 664 

4*5 

+ 11 5 

■Whence, assuming the identity as reliable, 


Diurnal motions — of and — for lat + ii° 


762 and 770 Group 709 seems by the drawmg of Aug 17th to be a fresh outbreak 
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OF SOLAR SPOTS, 1860 

of the same The nucleus in longitude 46° of 752 seems to recui as the principal spot of 
776, in which case the following positions are compaiable 


75* 

at 1846 

45 7 

+ 33 3 



i 85 5 

45 3 

+ 33 3 


776 

at 3035 

39 6 

+ *3 7 



3056 

38 3 

+ 343 



Whence diurnal motions - 

- 30 ' and + 5 ' 

for lat -f 23 0 

753 See 710 and 730 The motion of the spot m lat — 18° has been discussed 

under 710 The spot in long S8° and lat — 16 c 

1 seems to be a fresh outbreak of that 

part of 710 and may even be repeated in 777 in long 33 ° See 777 


764 and 779 This 

enormous group has large negative motion m 

longitude, and I 

think that the principal nucleus of 754 ; which about July 3 rd was m longitude 369° is 

comparable with 779, which at July 31st is in 347 ' 

’ hut the changes of form during the 

hist rotation are so 

great, that it will be more 

sntisfactoiy to tieat 

779 by itself as 

follows 




at 306 6 

35° 4 

+ 36 1 



an 5 

347 4 

+ 36 1 



3137 

346 9 

+ 36 3 



3165 

344 9 

+ 365 



317 6 

344 3 

+ 35 9 



Whence diurnal motions ■ 

—30 and + 1 ' 

for lat + 1 (>° 

765 Two gioups 

Of the fust, the following 



at 184 6 

85 4° 

+ 7 8 

Means 



348 7 

+ 77 

35*3 +7 7 


i85 5 

3553 

+ 77 




347 8 

+ 75 

35*5 + 7 « 




Diurnal motions 

+ 13 ' and — 6 ' 

lor lat + 8 ° 

Of the second there are fern comparable places 



at 183 6 

343 3 

+ 134 

Means 



334 9 

+ 144 

339 1 +*34 


1846 

34*5 

+ xi 9 




334 9 

+ 137 

3387 +13 8 


1855 

34*7 

+ 13 I 




334 4 

+ 14 I 

3386 +13 1 


187 7 

343i 

+ 137 




33 4 6 

+ 13 9 

338 8 +133 




Diurnal motions 

— 4 ' and + 3 ' 

foi lat + 1 3 0 


760 See 780, the next rotation 


2b3 
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MB 0ABBU7 aTON’S OBSEBYATIONS 


757 See 715 and 785 I take the following 


at 182 5 

3 11 4 

+ 164 

1846 

309 9 

+ 15 9 

1855 

3 ° 9 7 

4- 16 I 

187 7 

309 3 

+ 164 

1896 

3°9 1 

+ 164 

1905 

3 083 

+ 165 

Whence diurnal motions — 

■17' and +3' 

708 A model ate sized spot with 2, 8, and 4 nuclei 

at 182 6 

3 *»i 

— 16 9 

1846 

3 TO 3 

-17 1 

1 85 5 

3°94 

-174 

1877 

3091 

—17 2 

1896 

3°8 5 

— 17 2 

1905 

308 1 

— 17 2 

1926 

308 2 

—17 6 


Diurnal motions — 

21' and +2' 

760 A fine single nucleai spot 

Dots aiound it 


at 1855 

265 8 

—22 2 

1877 

265 1 

—22 2 

1896 

2551 

—22 2 

1905 

2645 

-225 

192 5 

263 8 

-225 

1937 

2636 

—225 

1945 

262 8 

—22 5 


Diurnal motions - 

-20' and +2' 


for lat + i6° 


foi lat — 17 0 


foi lat —2a 0 


761 The portions of this group developed on July 8th show its real extent, and 
explain the after motion of title pimcipal nucleus, which is then seen to be vitiated by 
du ei gence See figures 

763 and 789 Seen on the Sun as the principal spot on the day of the eclipse, which 
was total m Spain on the 18 th of July 
First rotation 762 


190S 

1907 

+ 19 3 

1925 

1889 

+ 19 1 

mi 

1892 

+ 19 » 

*945 

1886 

+ 18 9 

1986 

1870 

+ 193 

1996 

187 1 

+ 195 

2005 

1852* 

+ 19 8* 

201 6 

1858 

+ 19 9 

ms . 

1852 

+ 200 


(near limb) 
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189 


Second rotation 789 


at 319 6 

183 8 

+ 19 3 

urn 5 

183 6 

+ 194 

am 6 

183 8 

+ 195 

3*3 5 

183 0 

+ 195 

3365 

183 4 

+ 19 1 

*3 9 5 

181 8 

+ 190 


The motions vary., and m latitude change sign, during 

First rotation Diurnal motions — 34' and +4' forlat +19 0 

Second rotation ,, „ •— 13' and —3' „ }} 

By comparison of mean places m the two lotations, 

Diurnal motions result of -'ll' and zeio 
which is pioforablo as a conclusion 

764 Motion m longitude evidently positive, but the interruption of the obsei vations 
pieclude any numerical conclusions See diagrams 

705 Seen twice only 


at zoo 5 

1509 

-103 

Means 


147 5 

— 10 1 

1493 —103 

301 6 

1530 

—10 6 



1477 

— 10 X 

1498 -X03 


Diurnal motions +33' and +6' forlat — io° 

767 Not capable ol treatment See diagrams 

708 Two separate outbreaks near togethei 


at 1995 

1199 

+ 96 

300 5 

— 

— 

sox 6 

— 

— 

3035 

1359 

+ 93 

305 5 

135 7 

+ 95 

306 5 

135 8 

+ xoo 


Diurnal motions zero and +m' foi lat + xo° 

709 Probably a portion of 740 returned 


at 198 6 

1 X 5 1 

-179 

1996 

1x6 0 

-17 9 

3005 

ii 5 3 

-17 8 

301 6 

1x5 1 

-17 8 

3035 

11 5 1 

-17 8 

305 6 

114 8 

-178 

30 6 6 

ii 4 5 

—17 8 


Diurnal motions 

— 8' and zero 


forlat —i 8° 


190 


mb oabrington’s obseuvations 


770 The nucleus was double throughout, and the last obscivation indicated an 


approaching separation 


at 198 6 

1103 

+ 17 a 

1996 

1105 

+ i 7 3 

3005 

109 8 

+ 17 1 

301 6 

1097 

+ 17 0 

3035 

1093 

+ 170 

305 6 

1093 

+ 169 

306 6 

109 1 

+ 168 


The position of the principal or South nucleus was observed 

Diomal motions — io' and — 3' for lot + 1 7 0 


771 It were to be wished that the observation on the 28 d had been obtained, though 
there appeals no doubt of the following being compaiable 

at 303 5 100 1 —34 o 

3056 1036 —33 6 

30 6 6 103 3 —33 4 

Whence diurnal motions +57' and —13' for lot — 34 0 

It is possible that this largo positive motion may bo caused by divoigonoo foi on July 22ml 
the drawing shows three dots dose togethor, and on tho 24th one is first tincod at a 
distance of about 9 degrees The motion in longitude would npponr to bo exceptional m 
any oase 

772 Two dots on tbe 22nd, which the position of one 011 the 24 th indicates lmd u 
mutual action on one another Accoidmgly not comparable 

778 See 749 and 796 , and the diagiams given Such groups as these lequnp tin* 
application of photography m a climate wheie a continuous senes of pictures can bp 
obtained with ceitamty The eye and hand can only indicate the soit of changes which 
might be so registeied 

775 See 761 


776 The portion in lat + 24 ° is treated undei 762 The poibou in lat +20° is a upv 
addition too near the former, and too little observed to be dwelt upon further 


777 See 768 The two principal spots may be discussed sepaiately 


at 303 5 

34i 

~ i 5 7 

3035 

33° 

-■15 7 

306 6 

33 3 

-15 7 

an 5 

33 5 

—148 

3137 

33 5 

-144 


Diurnal motions 

zero and 


for lat —J)° 
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B at 305 6 

33 6 

— 15 9 



30 6 6 

330 

- 17 4 



an 5 

33 6 

-17 5 



3137 

33 3 

— 17 0 




Diurnal motions —4' and 4- 1' 

for lat —1 7 0 

00 

N 

£S* 

1 

The break m the recoid is again very prejudicial I think it best to take the 

obsei vations two and two 





at 205 6 

56 

+ 5 i 



30 6 6 

70 

+ 55 



Indicating diurnal motions 

+ 80' and + 34' 

foi lat 4- 5 0 

Next as a double group 





at 311 5 95 

+ 59 

Moans 



3 3 

+ 63 

58 +61 



313 7 IOO 

+ 60 




3 

+ 64* 

<5 5 + 53 



Whence diurnal motions 

+ 30' and -f 3' 

for lat + 6° 



Take os losult 

+30' and 4- 10' 

for lat 4-6° 

770 

See 754 and 808 




781 

The poitiomn + 15 ° had appaiently begun to biealc up when fust 

seen I should 

have expected the principal nucleus 

m long 828 ° to have come on again, hut it does not, 

and tlieretoie I do not woik out its appaient motion Tlie following 

spot, noimul m 

foim, though neai, seems quite independent of the 

mam gioup 



at 3 x 1 5 

307 1 

+ 97 



3137 

307 7 

+ 10 1 



3165 

3°7 7 

+ 99 



317 6 

3°8 3 

+ 95 



319 6 

3084 

+ 10 1 - 



Diumnl motions +8' and zoio foi lat -|-io 0 


783 , 785 and 786 , are sufficiently near to one anotliei to tlnow doubt on any deduced 
motions 783 might be supposed to corieepond to 807 , but I think it eafei to take that 
spot by itself The great group 785 returns as 800 much diminished, but duung its 
second rotation again increases to be a very considerable area of disturbance 786 lecuis 
as 813 , and the pnncipal nuclei may be compared It mil be noticed that 813 e\hibits 
a fresh foimation in the course of its progress 

t 

787 I assume that the small spot following may be neglected 

at 319 6 4144 +77 

331 5 3x4 6 +78 

333 6 3x4 3 +78 
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MB CABBIN GTON’B OB8EBVATIOMS 


333 5 
336 5 


314 1 +78 

3,141 +79 

Diurnal motions —5' + a ' 


tor lat 4 8° 

788 One-hail of to group 1 a defective and the motion eannot bo deduced in couae- 
quence 

789 See 762, of which it is the second appearance 

790 Disappeared before it had half crossed the disk 


at 419 6 


1769 

175 * 


— 3,6 3 
— *64 



w ' u 

3 , 3 , a 6 

1748 

— 3,65 


3 , 3,3 5 

1744 

Diurnal motions - 

— 3,65 

-30' and + 4 ' 

792 , 816 and 889 

During the first rotation, I tieat this, a double gi< 

at 3 , 3,1 5 

1633 

+17 3 

Means 

1539 

+14 1 

157 6 + 1 5 6 

3 , 2 , 3 , 6 

1634 

+ 16 8 

157 6 + 1 5 5 


153 7 

+ 143 

3*3 5 

1630 

+ 17 1 

1580 +i 5 A 

I 53 ° 

+ 140 

3 , 3,6 5 

163 1 

4- 16 9 

157 6 + 1 5 *3 

153 1 

4-140 

3395 

1 62 , 7 

+ 165 

1156 8 +154 

151 0 

+ 143 


Wlienoo diurnal motions 

—6' anil — i' 


toi lat — i# 


toi lut t 


Next compare the positions of the spot which rooms 
First rotation, 79* 


at 3 , 3 , 6 5 

153 1 

+ 140 

3395 

IS 1 0 

+ H 3 

3335 

1505 

4-146 

n, 815 

at 348 5 

1500 

+ 15 3 

3506 

1491 

+ 149 

354 4 

1490 

+ 149 

355 4 

148 1 

+ 148 

35^5 

148 0 

+ >4 9 

357 4 

1484 

+ 146 

358 5 

148 0 

+ IS 3 

839 

at 37 6 5 

149 3 

+ 15 ° 

377 5 

147 9 

+ 149 


(omit) 
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1860 

193 

3795 

1474 

+ 149 


381 4 

146 8 

+ 147 


383 6 

1463 

+ i4 7 


Replacing these senes by the following means,, we have 


at 3395 

I5 1 3 

+ 143 


3545 

X487 

+ 14 9 


380 3 

147 I 

+ 14 8 


From the first and second rotation 




Diurnal motions 

— 6' and + 1' 

foi lat +15° 

Fiom the second and third rotation 




Diurnal motions 

—4' and zero 

for lat + 15 0 

Wo may take for the whole, as of gieat woight, 




Diurnal motions 

and zoro 

for lat + 15° 

793 Compaie the following positions 



at 333 5 

1377 

-33 3 


336 5 

1370 

-33 1 


3395 

* 3*3 

- 33 4 



Diurnal motions 

— 14' and +3' 

for lat —3 3 0 

790 Piobably the lemams of 773 The throe places may be 

compaied as follows 

at 339 5 

648 

— 19 6 


333 5 

646 

-194 


333 5 

6 48 

-193 

4 

It is doubtful, from tlio subdividing of the nucleus, whethoi the observations relate to the same 

point 




797 Five comparable obseivations Rapid motion 


at 339 5 

<57 4 

+ 3 1 4 


33 3 3 

64 6 

+3 1 7 


333 5 

638 

+313 


338 5 

60 l 

+31 3 


339 5 

60 3 

+ 3 1 3 

(neai the limb ) 


Diurnal motions - 

-50' and —4' 

for lat +31 0 

799 See 752, undei which I am inclined to think the following should be included as 

a thud appearance 




at 3395 

37 6 

+ 34 3 


333 5 

37 5 

+ 34 5 


333 5 

37 4 

+ »4 5 


»38 5 

36 8 

+ 34 7 


»39 5 

37° 

+ 34 7 


340 6 

37 3 

+ 345 


Whence diurnal motions - 

— 4 / and + 2! 

for lat +z<° 

The diagrams show two fresh formations durmg this rotation in long 47 0 by + 3o° 


2 C 


2 Q 4 mb cjabbington’s obsebyatioits 

800 and 828 are hardly the same, hut must belong 1 to the same group The only 


at 357 4 

37 9 

-33 <5 

258 5 

35 9 

“33 7 

The first of these is too near the limb foi accuracy, and the 

worthless 



808 See 764 and 779, and m the next rotation 828 

FirBt take 803 by itself 



at 338 5 

3341 

+379 

239 5 

333 3 

4-280 

340 6 

33*7 

+ 38 1 

341 6 

33 * 0 

+ 277 

34a 7 

3315 

+ 274 

243 5 

33 1 5 

+ 37 3 

3446 

330 6 

+ 27 6 

2454 

330 3 

+ 37 a 

2465 

329 8 

+ 37 4 

Wlionoo diurnal motions - 

-31' and — 

The observations of 828 are but two oomporablo 


at 364 5 

337 a 

+ 364 

367 4 

336 1 

+ 27 6 

and perhaps 273 4 

323 3 

+ 364 


(near tlio limb ) 

fot lut 




Tho following will bo tho approximate moan positions m tbo suooobsivo rotations 


First 1 oiution at 1845 

Second „ 2125 

Third „ 2405 

Fourth. „ 268 5 


459 5 ^*7 0 

347 3 H 26 3 

333 7 + 28 o 

3255 + 9<ss 


The extremes of whioh show o retrograde motion of 34 dogreos m 84 days, or a into of —34' 
per day m longitudo throughout, whioh was loss at first in eonsoquoneo of dmngnui 
The actual motion is probably very accurately deduced from the second and tlmd n»tn- 
tions, and may be taken to havo boon 

—30' and ^eio' fot hit + 27* 


807 See 788 The senes is all but perfect 


at 3395 

3636 

-186 

3406 

263 1 

1 

t-t 

00 

341 6 

363 9 

—18 7 

343 7 

3639 

-185 

243 5 

3630 

-185 

3446 

363 7 

-183 


(near tho limb ) 
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195 


3454 

2625 

—184 

3455 

262 3 

—18 4 

3475 

262 0 

—18 2 

3485 

261 7 

-183 

2506 

261 4 

—18 4 

The form of the spot may be considered as normal throughout 


Diurnal motions - 

-10' and —3' for lat — 18 0 

808 A neat detached normal spot 


at 240 6 

353 1 

+ 14 8 (near the limb ) 

241 6 

3533 

+ 14 8 

242 7 

3534 

+ 15 ° 

343 5 

3538 

+ 149 

2446 

2541 

+ I 5 1 

345 4 

3544 

+ 15 * 

345 5 

3546 

+ 148 


Diurnal motions + 20' and + %' for lat + 15 0 

809 The second appearance of 785 See 835 

and 863 The area distuibed was 

again very extensive 



810 The diagrams indicate a vanable motion in 

longitude Numencal treatment is 

not possible 



811 and 834 must, I think, be the same spot During the first rotation the divergence 

is large and the motion deceptive 

When the companion has fairly disappeaied the 

normal motion is shown A curved trajectory is the result 

8xi at 2454 

2264 

— II X 

3465 

227 9 

—10 7 

347 5 

228 7 

—10 7 

3485 

229 2 

— 10 8 

250 6 

229 1 

—10 4 

834 at 273 4 

3332 

— ii 8 

3754 

332 7 

-11 5 

376 5 

333 * 

— 11 8 

377 5 

3325 

-11 9 

»79 5 

3323 

—12 4 

I conclude dramal motions - 

■ 10' and + 6 ' for lat — 12 0 

812 A well defined, dot. 



at 243 5 

M 3 1 

-3 7 

2446 

333 3 

“3 3 

3454 

333 3 

-3 4 


Diurnal motions zero and —8' for lat — 3 0 

2 0 2 



190 mb carbington’s observations 


818 I fiist write down foui observations of 786^ 

which it must he remembered are 

probably affected by megulai action of the neighbouring group 


786 at 221 5 

227 5 

—22 7 


222 5 

227 2 

—22 8 


223 5 

*2^5 

—223 


2265 

224 1 

■-223 


Then 8x3 the next rotation alono 




at 2435 

22X 8 

— 22 5 


2446 

221 X - 

-**3 


a 454 

220 3 

—224 


246 5 

219 3 

— 22 2 


*47 5 

2X9 I 

—21 8 


Diurnal motions - 

-18' and — i' 

for lat —22° 

by both rotations 

By tho second - 

-40' and —9' 

» t> 

814 A neat cuculai noimal spot 




at 246 5 

172 2 

+ 144 

(near tho limb ) 

a 47 5 

172 2 

+ 143 


2485 

17*7 

+ 143 


2506 

1724 

4-144 


*344 

*73i 

4-155 


*36 4 

173 3 

414 9 


2555 

1 73 5 

+ 150 


*57 4 

173 9 

+ 149 


258 3 

1730 

+ 153 

(near the limb ) 


Diurnal motions + 8' and 4- f 

for lat +15 0 

815 is treated undei 70S See also 839 



810 and 840 may be compared throughout 



Of 816 we hare 




at 2544 

*34* 

4" *2 8 


*554 

133 5 

+ 229 


2565 

13 3 3 

4- *2 8 


*37 4 

133 6 

+ 22 5 


2585 

1329 

+228 


and of 840 the following 




at 2765 

1346 

+ 22 2 

(near the limb ) 

*77 5 

130 1 

+ 2 X 8 


* 79 5 

129 8 

+ 214 


2813 

1*94 

+ 2 X 2 


282 5 

128 9 

+ 214 
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2855 

138 0 

+ 21 6 




287 6 

1374 

+ 3i 9 




389 7 

1365 

+ 33 1 




By comparison of the two rotations result 






Diurnal motions 

—11' and —3' 


for lat 

4 23° 

By the sooond alone I find 

Diurnal motions 

— id' and +3' 


for lat 

+ 33° 

And I conclude we must tako as final the values - 

- 14' and zero 




817 A small group, which we must treat as follows 




at 3534 1x64 

+10 4 

Means 



1 14 0* 

+ 98* 

115* 

+ 10 I 



3365 1170 

+ 10 8 





113 6 * 

4-96* 

^53 

+ 10 3 



337 4 1180 

+ 10 8 





113 1 

+ 95 

1155 

+ 10 3 




Diurnal motions + 9 ' and +3' 


for lat 

+ 10° 

818 A dot The first observation seems to belong to a different one m same latitude 

See figures 






at 3344 

91 7 

+ 13 I 

(omit ) 



355 4 

90 1 

+ 135 




2565 

914 

+ 13 6 




257 4 

927 

+ 133 




338 5 

93 * 

+ 136 




Talcing tho last four observations as of tho samo point 





Diurnal motions +$6' and zero 


for lat 

+ 13° 


821 The two observations are at too great an interval of tune to be safely compared 

822 The same difficulty occurs again here 
828 See 800 


825 Two observations, admitting- of precision 

at 264 5 , 24 2 +2*] 1 

*674 23 5 +278 

Diurnal motions — 14' and +14' 

827 Also two observations only. 

at 3645 3465 —12 3 

2674 . 3455 —11 7 

Diurnal motions zero and —13' 


for lat + 27 0 


for lat —13 0 


108 


ME CARRINGTON’S OBSERVATIONS 


828 See 803 


829 The spot seems to have been ill-defined at the Becond observation 

* - _ rtrt n 


at 0,645 
0,6 7 4 


830 A spot of normal form 

at 2645 
*674 
*73 4 


3*4 0, —0 , 09 

33a 6 —31 6 

Diurnal motions — 34 ; ail d + i*’ 


foi lat -31° 


3*5 4 
3*5 0 
335 9 

Diurnal motions 


- 84 

- 8 3 

- 8 1 

+ 14' and —a' 


foi lat -8° 


831 A dot precedes, tbe influence of which cannot be estimated, and the obseivations 
are otherwise unfavouiable 

833 This spot fiiBt coalesces from a double form and then fairly divides anew The 
motions appeal small, but the observations do not admit of exact statement 

834 See 811 

836 and 863 See also 786 and 809 The form of 809 m the second rotation was 
veiy irregular I therefore estimate the following general position on Sept 4th from the 


Seoond rotation at 347 5 

340 

-34 s 

Third rotation at 373 4 

338 5 

-*5 9 

*75 5 

3*8 0 

— *5 5 

376 5 

337 7 

-*5 4 

*77 5 

336 8 

— *5 3 

*79 5 

**5 5 

-*5 5 

381 4 

335 0 

-iS 9 

Fourth rotation at 397 6 

3305 

—37 0 

3014 

317 0 

-37 8 

3°* 5 

316 X 

-37 7 

3°3 5 

«5 5 

-a 7 7 

3°55 

3138 

—37 8 

[ also extract some observations of 873 



Fifth rotation (f) at 336 5 

3035 

-3 6 3 

33M 

3004 

-351 

83* 6 

3004 

-351 

335 5 

1999 

-*4 7 

The mean positions will be nearly the following 


at 347 5 

HO 

-*45 
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3035 3154 -378 

33x5 aoo 4 -351 

The last or supposed fifth rotation most probably belongs to the same spot, but not strictly 
to the same nucleus The second, third and fourth rotations concur m giving 

Diurnal motions —36' and +4' for lat —36° 

and it will be noticed particularly that we have here a total movement over 43 degrees 

880 A normal spot of moderate size divides in two On consideration of the diagrams 
and paiticular points observed, it appears that the only way of deducing the motion cor- 
rectly m this instance, is by comparing the single position of Sept 80th with the mean 
of the tw 0 nuclei of October 0th 



Thus 

at 373 4 

sox 7 

—364 





*79 5 

1974* 

-36 8* 





Whence diurnal motions 

—43' and +4' 

foi lat 

- 36 ° 

838 

The second and thud obseivation can alone be compared 




at 379 5 

*67 5 

+ 11 6 

Moans 





1 5 i 7 

+ n 3 

1646 +115 




381 4 

x58 3 

+ 11 4 






163 0 

+ 13 0 

1651 +117 






Diurnal motions + 15' and 4- 6 ' 

for lat 

+ I 3 d 

839 

Two groups of which one 

has been treated of under 792 The second alfoidu 

four comparable positions, and piobably foims pait 

of 858 m the next rotation 



B 

at 381 4 

r 37 5 

+ 10 1 





383 6 

137 0 

+ 10 0 





385 5 

1367 

+ 10 1 





387 6 

1368 

+ 103 






Diurnal motions 

—7' and +4' 

for lat 

+ TO y 


840 See 810 


842 New group on the site of 81 7 Inspection of the projected drawings shows that 
the light-hand poitiometains neaily the same position throughout its considerable change 
of structure The motions of the group may accoidingly be taken as half those of the 


principal nucleus on the left 

at 379 5 

131 7 

+ 11 5 


381 4 

ia 3 3 

+ 98 


383 6 

1344 

+ 10 0 


385 5 

136 6 

+ 103 


387 6 

136 3 

+ 99 

for the nucleus 

I compare the following as mean places 

at 381 5 

1334 

+ 10 1 


3865 

1365 

+ 10 1 


Motions of the spot about 

+ 37' and zero 

in lat +io‘ 

Diurnal motions of the group 

+ 18' and zero 

for lat +n« 
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MR CARRINGTON’S OBSERVATIONS 


843 


Only two days’ 

at 387 6 

a 897 


observations are comparable 


57 3 

+ 16 1 

Means 

5® 7 

4 id 3 

55o 

58 1 

+ 166 


5»» 

4-164 

55* 

| 

I 

1 

+ 6' and +9' 


+ 16 3 

+ 16 5 


foi lat + 1 6° 


844 I regai d this as thiee distinct gioups 

A lying between 33 0 and 46° of longitude I think the following observations will givo 
true motions of tho spot they relate to 


at 385 5 

395 

-15 1 

387 6 

39° 

—148 

3897 

37 9 

-149 

3905 

37 4 

-15 1 

3935 

37 3 

-154 

»98 4 

370 

—15 6 

395*5 

3 6 7 

-15 3 

Wlionco dinrnal motions 

— 18' and +3' 


B The great mass m longitude 35°, which appoaas to bo represented 
rotation, but whioh is unfitted for numerical treatment 


0 A normal circular spot as follows 

at 389 7 9 9 “ 8 3 

3905 9 9 - 83 

393 5 10 6 — 8 7 

393 4 10 6 — 8 7 

39S 3 6 “83 

Of which diurnal motions + io* and 4 - 3’ 

847 A well defined dot 

013905 33*5 o + 3 ° 7 

3935 337 4 + 3 ° 4 


by 865, tho next 


foi lat —8° 


848 Refer to the diagrams Two spots near together but Btdl sepai ated, coalesce and 
are contained witbm a considerably extended penumbra, which afterwaids again divides, 
and we have finally the two detached spots at about 3 degrees distance apait Notice 
the lotation (left-handed in the diagram) of the line of direction joining the two centres 
The figures give a rotation of about 4 degrees per diem The drifts may be mfened nom 

the following adopted mean positions 

at 393 5 3183 '-*5 5 

301 5 315 5 — J 6 ° 

Diurnal motions — 13' and 4*3 for lat 16 

860 The interval between the first and second observation is too great foi safe com- 
parison 
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851 Two groups The first a normal spot 

A 


at 395 5 

3648 

-94 

397 6 

3654 

-9 4 

3014 

3674 

-89 

3°a 5 

368 0 

-93 


B 


Diurnal motions + 38 ' and + 5 ' 
The observations do not admit of treatment 


forlat — 9 ° 


8o2 It will be noticed that the scatteied poition on the light-hand side which is lost 
on Nov 1st is afteiwaids lefoimed, and the puncipal spot on the left mcieased in extent 
The duft is evidently laige and may he inferred fiom tlio adopted means 

at 301 $ 3303* +154 1 

3°7 5 3360* +164* 

Diurnal motions +60' and 3 to' foi lat +xf)° 

853 See 835 

864 This group had bettor be discussed m two sets of foui obseivations each 

1 


at 301 5 

3113 

-38 

Means 



303 3 

— 3 3 

3073 

-30 

3033 

31 X 3 

-37 




303 0 

-34 

307 3 

-30 

303 3 

3X1 3 

-38 




303 3 

-3 1 

307 3 

-30 

3035 

3X0 9 

—3 7 




8038 

-35 

307 3 

- 3 i 



Indicating no motion whatever 


at 305 3 

3X7 7 

-3 8 

Means 



3109 

-3 5 

3143 

-3 7 

3065 

3184 

-30 




310 6 

-37 

«45 

-3 8 

307 3 

*x 8 7 

-39 




310 1 

~*5 

ai 44 

-37 

3083 

3193 

—3 9 




3103 

-30 

3148 

-39 

309 3 

too near the limb 



forlat —3 0 


Also indicating no motions 

Probably the best set of observations so near the Equator 

855 and 873 B I take these to he the same spot 

First rotation . at 308 5 194 9 

3°9 5 193 7 


for lat — 3 0 


-199 
-19 5 



m 


mb oabbinoton’s obsebvations 


Second rotation 


at 331 4 

193 0 

—203 

332 6 

191 7 

—304 

3355 

190 8 

— ao a 

33^5 

1909 

—30 3 

, two rotations tliere result 



Diurnal motions 

— 7' and 4 


for lat — 20° 


«,» I tiuut the three principal component, of tins correspond respecfavely with 8 39 
anf La tfthe previous rotation, and 877 of the next I wiltothe obseivod positrons 
separately, as these spots orfntat no mntnal notion 


vb 305 5 
3065 

307 5 

1389 

1389 

1384 

41x9 

411 9 

4 X 3 2 

128 8 
1288 
1285 

H 100 
4 99 
+ 99 

3°8 5 

3°9 5 

3 *3 6 

1386 

1383 

413 0 

4 X 3 1 

139 2 

138 8 

138 8 

4 9 7 
4104 
410 a 


0 




at 307 5 

140 3 

480 



3085 

1406 

+ 7 9 



3°9 5 

140 6 

48 3 



3*3 6 

*39 3 

48 7 



The lari observation of 0 is opposed to lU lUontity mm 077 « “ 

may be more correct to lemarlc that tho motions of 839 and 842 «° “ ll0 ' v " h Y tho '‘ bovo 
obBerrattons to be arrested Those two npots concunontly give 

Drnmal motions 4 ' and. 4 4' hit 4 1 * 

8o9 Compare 841 See diagianis 

860 May be two groups^ but I tient it as one 

at 309 5 135 3 +*4° 

1354 4280 


Means 

1304 4 26 o 


3 T 3 6 


13 6 5 

1249 


433, 

4374 


1307 


4 35 


Diurnal motions 45' and — 7 ' 


for lat 4 26° 


862 Insufficieiitly observed foi any discussion 

864 Probably two groups Neitkei admit of discussion See diagrams and gioup 
884 

866 I take the Southern spot in long 34° by —16° to be the remains of the principal 
spat 844 B, but do not ventuie to lecord tbe result of companson Neither do I 
tlnnk the observations of the present rotation con be Bafely discussed in presence of the 
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laige spot m lat —10° so near to it It is more worth notice to observe the left-handed 

lotation of the line joining- these nuclear centies Notice 886, another g-roup here, the 
ne\t lotation } 


866 Fust with a penumbra and then without But the observation on Nov 1 1th is 
eithei faulty 01 of another one 


at 319 5 

3598 

— 18 3 

320 5 

3598 

-183 

322 5 

3592 

Diurnal motions • 

— 184 

— 13' and +4' 

807 A nonnal cncular spot 

at 315 6 

345 5 

“7 9 

3*9 5 

345 0 . 

-8 1 

3205 

344 <5 

-7 9 

3225 

344 9 

-84 

3«3 5 

344 7 

-8 6 

3265 

3440 

-9 * 

Whence diurnal motions 

—5' and +7' 


foi lat —i 8° 


foi lat —8° 


868, 880 and 008 Wo seem to have the veiy fiist dot of this group, the develop- 
ment and divergence of which was terminated on the fifth day of appearance And as 

the “ following” component lapidly disappeared I direct attention to the “piecedmcr ” 
one only r 


First lotation 

at 323 5 

339 2 

+ 11 3 


323 5 

339 5 

+ 11 1 

Second rotation 

32155 

339(5 

+ 10 9 

at 343 5 

339 3 

+ 108 


344 5 

3400 

+ 10 7 


349 5 

340 8 

+ 10 9 


35* <5 

340 4 

+ 10 9 


352 5 

340 1 

+ 10 9 


353 5 

340 3 

+ 10 9 

Third rotation 

3545 

339 <5 

4-IO 8 

at 370 5 

342 3 

+ 11 1 


3716 

3419 

+ 113 


37 25 

342 3 

+ 115 

Taking mean places 

373 5 

342<5 

+ 11 6 


at 334 3 

3394 

+ 11 1 


35 ° 3 

340 3 

+ 109 


3733 

342 3 

+ 11 4 

The positive motion m longitude 

increases from 3' to 6' 


Take diurnal motions +4' and zero 


(near the limb ) 


2 X> 2 


for lat +u 0 
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mb Carrington’s observations 


869 


gee diagrams Principal spot taken 


+ 3 T 4 
+ 31 6 
+ 314 
+ 31 4 
+ 31 I 

+ 315 

Diurnal motions —Z? and -3' 


at 319 5 

399 9 

33° 5 

397 5 

3»3 5 

*97 5 

3*3 5 

3965 

3*6 5 

3964 

33 1 4 

3950 


(near the limb ) 

foi lat 


871 A group 898 follows, iu the position of the dots which piecede m long 
The ohseivations aTe 


+ 31 ° 
266 ° 


follows 


at 333 5 

3553 

— 31 0 


3*3 5 

2549 

— 31 0 


3* 6 5 

*53 5 

— 30 7 


33i4 

2515 

— 30 O 


33*6 

2515 

— 30 3 


Diurnal motions — 

33' and —5' 

foi lat —31° 

served as follows 




at 336 5 

3133 

- 97 


33M 

2138 

- 96 


33*6 

3x35 

- 98 


3355 

313 6 

- 97 


3365 

313 8 

- 99 


Diurnal motions 

—3' and /mo 

foi lat — io'’ 

—20° is 866, which see 

The southern spot 

was obseived us 

at 331 4 

000 4 

— 35 1 


33*6 

200 4 

-351 


335 5 

199 9 

-247 


Diurnal motion* 

—9' and —7' 

foi lilt —S' - ,' 


874 There aie thiee groups under this number, as the diagiauis show No discus- 
sion is possible See 859 

876 Very similar to 874 0 above it, 


at 331 4 

195 9 

+ 11 3 

Moans 



191 3 

+ 13 1 

1936 

-1 11 7 

332 6 

1979 

+ 10 3 




1903 

+ 13 3 

194 X 

+ II 3 

335 5 

1993 

+ 104 




191 0 

+ 125 

i 95 i 

+ 11 4 

336 5 

1998 

+ 10 6 




1917 

+ 138 

1958 

+ 11 7 


Diurnal motions + 34' and zero 


foi lat 4 1 1° 



OF SOLAR 

SPOTS, 1860 

20/) 

(876) A dot nearly on the Equator. 



at 331 4 

1631 -05 


33* 6 

163 3 -04 


Diurnal motions -f- jo' and —6' 

foi lat —o° 

870 Two groups, principally dots 



877 and 899 I do not transcnbe all the observations, but guided by the diagiams 
take the following " 

877 at 335 5 

*43 7 +81 


336 5 

144 1 4 8 0 


899 at 360 5 

*45 4 4 8 0 


3^5 

146* 4-84 


Duunul motions 4-4' and 4 1' 

foi lat 4-8° 


880 and 903 The change and division of the laige nucleus piobably invalidate con- 
( lusions of motion m latitude 


880 

at 335 3 

99 1 

47 5 



336 5 

100 % 

+ 75 



343 5 

100 <5 

+ <55 



344 5 

100 % 

461 


903 

at 366 3 

103 % 

4 5 7 



3^7 5 

103 3 

1-37 



3686 

jo % 8 

+ 59 



370 5 

1043 

+ 53 



3715 

101 7 

+ 53 (noar the limb ) 


bay diurnal motions 4-5' and — 3' 

foi lat 4 7 0 

882 A spot of which more obseivations would have been desuable 



at 333 3 

905 

—40 



33/5 5 

91 a 

-39 



Diurnal motions 4- 4a' and —6' 

for lat —4 0 

884 Better taken by itself, but see 864 





at 3353 

66 3 

+*5 1 



343 5 

63 3 

+336 



3445 

63 1 

+ a5 6 



Say diurnal 

motions 

— 20 ' and 44' 

foi lat 4 23° 


88'i Only two observations, and I cannot estimate the effect of the numeious dots 
which t( follow 11 
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aM ™l QOS It mar be a question whether this is a repetition or redevelopment of 
m If comparison rfposJL m to case be pcssto, rt must be that of the following 

MS at 344 5 34 ° 

oo<5 3 665 3 ** - 1 68 0 

Wlioh. give diurnal motions and —3 — iR 


for lat — 18 0 


887 I write the 
position 


■ and take the mean of the motions for the mean 
a B 


at 3435 

349 8 

+ 3 1 3 

339 9 

3445 

35 ° 1 

+ 3 1 3 

3495 

348 5 

+ 3 1 4 

335* 

35 l6 

— 

— 

333 9 

353 5 

Mean diurnal motions 

333 5 
— 30 ' and + 8 ' 

See 868 and 008 

A normal circular spot, as follows 



at 3445 

. 319 ^ 

• » +7 5 


349 5 

3*1 0 

4 73 


351 6 

3*U 

+ 7 0 


35*5 

3* 1 6 

+ 7i 


353 5 

3*i 7 

+ 73 


+ 33° 
+ 34 a 
+34 7 
+ 34 9 


foi lat +33 0 


(near tho limb ) 


Diurnal motions + and zoio 


foi lftt + f 


892 The right-hand component is imperfectly developed and wanting in the thud 
observation On the indication of the two first I deduce the motion of the group in 
lo ng itude from half that of the othei spot 


Spot 

at 353 5 

3640 

-7 3 


3545 

365 8 

-73 


358 5 

3680 

-7 9 


Say diurnal motions of group + %o' and + 8 ‘ 

think the following may he compared 

See figures 


a* 353 5 

. 353 9 

-15 4 


3545 

*53 9 

-154 


358 5 

3530 

-15 4 


35 oS 

*53 5 

-131 



Diurnal motions — 3 ' and — 3 ' 


for lat —7 0 


for lat — 15 0 


t 
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894 On reference to the diagrams, it will be seen that first one and then the othei 
principal spot divided into two distinct nuclear spots of normal form The observations 
tue not suitable for determination of motions 

896 Three observations admitting- of comparison 


at 354 5 

3074 

+ I 3 3 

Means 



198 0 

+ I 5 9 

303 7 

+ 146 

358 6 

310 9 

+ 13 3 




1997 

+ 15 6 

305 3 

+ 139 

3 6 o 5 

311 5 

+ 13 7 




300 3 

+ 16 0 

305 9 

+ 143 


Dirnnal motions +35' and —6' for lat H 14 0 

897 Normal spot observed twice only 

at 358 6 18a o —334 

3603 1819 -335 

Diurnal motions —3' and +3' for lat —33° 

898 See 876 and 912 Too imperfect to compare 

899 See 877 

901 See 914 No comparison possible 

903 See 880 

904 Three small groups of varying dots 

906 See 886 The three last observations also afford an independent result for duff; 


at 6 6 

- 39 5 

— 17 0 

Means 


75 

3 1 8 

40 0 

-id 6 

-17 5 

356 

— id 8 

85 

3 M 

40 6 

— 16 7 
-17 7 

357 

-17 1 


3 i 3 

-17 1 

360 

-174 


Diurnal motions + 13' and + 18' for lat — 17 0 

907 The motions cannot be unobjectionably deduced 

908 See 868. Of the second group onlj one observation 

909 Neglecting possible action of the dots following . 

at 8 5 394 1 — 11 3 

155 3936 -105 

Diurnal motions —4' and — 6 ' for lat — 1 1° 


V 

y-A. 
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MB CARRINGTON'S OBSERVATIONS 


911 

At the nest rotation 
935 B 


at 155 

206 0 

— IO 

35 5 

305 8 

- 07 

365 

3^4 3 

— I I 

at 43 5 

309 3 

— %o 

47 5 

307 9 

— a 7 


(near the limb ) 


t is improbable that two such anrnlar spots bo similarly Bitnntod m so raro a position bhoiuu 
not be the same, and yet the observed motions are dearly opposed to their identity, and 
xt is most nnnsosl for a spot on the equator to remain visible beyond tliroo or four days 
It seems preferable to suppose them different and treat them separately, on the gieatoi 
probability of the case berng one of repetition or renevral of outbreak In which oaso 


Diurnal motions — 4 r ond /010 
— 17' and +9' 


by 9*5 B 

918 Too large and 11 regular for accurate definition 


for lot — 1” 
foi hit — 3 ° 


914 T aking the mean of the extreme positions 


at 35 5 

155 3 

- 93 

Moons 


143 5 

—13° 

1494 —XI 3 

36 5 

1569 

- 93 



I 43 i 

-133 

1500 - 1 X 3 

37 5 

158 1 

- 98 



1439 

-136 

150 5 -11 7 

38 5 

1583 

- 94 



1437 

-131 

1505 ~ Iia 


Diurnal motions + 24' and + 6 ' foi lat —11 


91 5 Three groups, all insignificant One appears to be the precursoi of a considerable 
gioup recorded in the next rotation as 983 

916 See diagrams Comparisons impracticable 

919 Two different spots The second miist be refeired to 936 of the next rotation 


930 to 933 Too fragmentary for discussion 
924 Bather too large and undefined for accuracy 


at 40 6 

246 6 

+ 13 1 


435 

2464 

+ 134 


47 5 

3450 

+ 13 7 



Diurnal motions 

—14' and +5' 

for lot +13 0 
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925 A group A and detached spot B The principal spot of A is too much altered 
m the interval between the two observations for comparison See 911 m lefeience to B 

920 The following 1 aie the only ohseivations 

at 43 5 316 1 + 79 

47 5 <5 +83 

Whence diurnal motions — 6 ' and + 5' forlat +8° 


927 and 944 A well defined oval spot, but with dots infesting the neighbourhood 

First rotation 




at 40 6 

330 5 

-354 


43 5 

3 T 9 5 

- 35 6 


47 5 

316 3 

— 36 8 


Second rotation 




at 69 5 

308 9 

-35 8 


70 6 

2,0 6 9 

-35 5 


71 6 

308 6* 

—35 8 


73 5 

30 5 0 

— 33 1 


73 5 

305 3 

- 35 3 


Diurnal motions 

— 36' and zero 

foi lat —36° 

928 Two gioups, but only once observed 



930 Agam, two gioups The second probably the same as 

950, which see 

931 A normal spot The fiist observation, 

however, on 

which the motion much 

depends, taken near the limb 




at 47 5 

141 7 

-335 


5 6 4 

134 3 

-33 7 


57 5 

1340 

-333 


5 8 5 

*33 6 

-33 9 


Say diurnal motions 

— 34' and +6' 

for lat — 34 0 

932 Unsuited for numerical treatment 

See 915 and 961 



986 A detached spot A and two groups B and C which trench on one another, I 
compare A with the second appearance numbered 919 


919 

at 37 6 

435 

+ 81 

936A 

5 6 4 

48 3 

+7 0 


57 5 

48 7 

+5 9 


58 5 

48 5 

4-70 


Diurnal motions + 18' and —3' for lat +8° 

The two groups are too entangled for discussion 

2 E 
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mb Carrington's observations 

987 The last thiee observations of the small spot which survives the group might 
perhaps be compared, but the result would not be beyond objection 


938 I reiect the two first observations The following observations were made on the 
« preceding” spot of the two, which will not affect the lesult, as the distance appeals to 
have lemamed unchanged throughout 


at 65 5 

3**5 

— 31 I 


674 

3^5 

— 31 I 


685 

3* 1 3 

—30 8 


69 5 

3*°9 

— 31 4 


70 6 

3**1 

—31 3 


71 6 

3* 1 6 

— 309 

foi lilt —31° 

Diurnal motions 

zeio and +4' 

939 A lenewed outbreak in the 

region of 922 



at 68 5 3*3 0 

— 104 

Means 


3x04* 

— 130 

3117 —113 


695 3148 

— 105 



3094* 

— la 1 

3x31 -1x3 


70 6 313 8 

— 10 1 



3085 

— xa5 

3x33 -113 


716 3170 

— 10 1 



308 a 

. -~ia 3 

3136 —113 


Diurnal motions 

+ 15' and mo 

for lnl — 1 1° 

940 The circular spot shows very rapid motion 



at 6 7 4 

a88 9 

—6 7 


68 5 

*9° 7 

-6 6 


6 9 5 

39a a 

—76 (no arroi but bad ) 

70 6 

*944 

—6 0 



Diurnal motions + 108' and — 3' . 

lorlat —7 0 

A second outbreak occurs, but the form is not definite enough for observations to h\ tlu 

motion 




941 1 pass over the first obseivation, and at the same time point out that the genual 
direction of the gioup lotates nght-handedly, and that the first obseivation is material to 

the evidence 




at 69 5 a8i 5 

+ 13 1 

Means. 


374 a 

+ 13° 

3779 +136 


70 6 a8a 3 

+ 135 



a74a 

+ 13 7 

378 * +13 6 


716 a8a6 

+ 13 8 



*75 7 

+ 13 4 

379 1 + 13 6 




i 
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7a 4 283 0 

+ 13 8 





*75 4 

+ 13 9 

379 3 

+ 13 8 



73 5 *8a 9 

+ 13 6 





*75 5 

+ ix 7 

379 3 

+ 13 3 




Diurnal motions + 34' and zero 


foi lat +13 0 

942 

Some traces of a group follow the mam spot 





at 67 4 

341 8 

— IX 3 




68 5 

341 8 

-II 3 




69 5 

341 8 

— 11 % 





Diurnal motions zeio and zoio 


for lat —ii° 

043 

Observed twice only 






at 73 4 225 7 

+30 3 

Means 




333 3 

+193 

3340 

+ 197 



73 5 *36 9 

+30 1 





331 3 

+ 19 6 

3340 

+ 19 8 




Diurnal motions zero and + 6' 


foi lat +30° 

944 

A and B A is treated 

under 927 Foi B I find the following 

Spot small 

and circular 






at 70 6 

300 1 

-*°3 




71 6 

199 5 

-203 




724 

1993 

—30 3 




73 5 

198 6 

—30 8 





Diurnal motions — 

37' and + 6' 


foi lat —30° 


946 There are dots following- the principal spot 


at 70 6 

195 4 

-94 

71 6 

1944 

-90 

724 

1954 

-85 

73 5 

196 0 

-84 

754 

196 8 

-89 

79 4 

197 5 

-99 

804 

198 0 

-94 


Diurnal motions +19' and +£' lor lat — 9 0 

947 Two separate groups Cannot discuss either 


949 


Large circular normal spot 

at 735 
764 


79 4 


— 13 o (near tlie limb ) 

— 13,6 

— 12 6 


149 3 
1478 
148 2 


2 E 3 
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812 


804 

148 1 

—12 1 


81 6 

148 0 

-n 8 


824 

148 0 

-11 7 



Diurnal motions ' 

—5' and — 5 ' 

forlat —12° 

950 Merely a plain dot 

at 754 

1 45 5 

+5 9 


79 4 

1458 

+6 5 


804 

146 0 

+67 



Diurnal motions +6' and —4' 

forlat +7 0 

951 See 989 The seiies is broken off after the fouith observation A noimal spot 
and a large group Pnst the spot A 

A at 76 4 

1158 

+ 190 


79 4 

1144 

+ 19 1 


804 

114 3 

+ 18 9 


81 6 

113 7 

+ 19 » 


824 

1x34 

+ 19 2 

forlat +19 0 

Diurnal motions 

B Tlio group of throo nudoor spots 

— 22' and zero 

at 79 4 97 7 

+ 140 

Moans 

+ 14 <5 

840 

80 4 99 6 

+ 15 1 

+ 149 

90 8 

843 

816 1004 

+ 153 
+ 154 

919 

+ 15 1 

83 5 

82 4 100 4 

+ 15 8 
+ 154 

920 

+ 15 6 

828 

H 16 2 

91 6 

4 - 15 8 


Tho observations arc not unexceptionable They give for 

Diurnal motions + and + 24* foi lab +15° 


952 , A single dot, once seen nuclear 


at 794 

894 

-78 

804 . 

89 7 

-79 

81 6 

89 5 

-85 

824 

898 

—84 


Diurnal motions +3’ and. +I 8 7 forlat -“ 8 ° 


Before assembling the foregoing results for final discussion, I have to add one othei 
observation from a foreign source, on account of the high latitude to which it relates 
It was communi cat ed to me by Professor Peters, of Hamilton College, Clinton, New 
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York, and was made by him at the Observatory at Naples m the year 1846 The spot 
observed was nuclear, and of a form generally round, and was followed first by one and 
then thiee small detached spots at some distance From the observations sent me, by 
reduction with the elements used throughout for my own observations, X have fo un d 
the following results, arranged as m the Table of Redhill observations 


Naples M.T 

Hist 

Pos 

Pr Node 

H Long 

H Lat 

Juno 8 a cf 1 54 m 

9041 

1 9 0 3a' 

1 34 0 ao' 

134° ao' 

+ 5 °° *' 

)) 13 0 26 

ftom winch result 

77 99 

339 3 * 

199 4a 

139 a 

+ 5 ° 55 



Diurnal motions 

—64' and + 11' 

for lat + 50 c 


I know of no othei spot reliably observed as yet m so high a latitude The next in 
oi dei appeals to be my observation of a gioup m lat 45° South, which will be found 
under No 300 


I next extract and ai range m a table all the diurnal motions above deduced, placing 
them m older of latitude from Noith to South, and under each degree of latitude m ordei 
of date The results are further written m three columns In the first are placed all 
lesults of well-observed noimal spots and of double lotations, in the second results of less 
but of toleiable average value, relation being had to the number of observations and the 
intei vol over which they extended, and in the third column lesults of decidedly mfenoi 
value 


TABLE OF RESULTING- DIURNAL MOTIONS 


Lat 

Group 

I 

_ 

II 

m 

+ 

5 °° 

Peters 





~6 4 ' 

+ii' 

+ 

37 

236 





-78 

-30 



465 






- 4 

+ 

34 

324 

-4* 

4 - 3 







645 



-48 

+ 7 



+ 

33 

706 



~ 3 6 

+ 6 





887 



-30 

+ 8 



+ 

3a 

125 



-30 

— % 




3 i 

135 



“33 

“ 3 





6 30 





+13 

- 6 



748 

- 3 ° 

+ IO 







797 



-50 

- 4 



+ 

30 

209 



-30 

4 - 3 





453 ; 478 

-18 

— % 





+ 

29 

175 



-18 

+ 10 





*45 





—4* 

0 



485 



-50 

*4 6 



+ 

28 

143 





- 4 

4-24 
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Lat 

Group 

I 

IL 

III 

+ 

17 

»7 





4-15 

4 - 6 



7°3 





-18 

4 6 



733 





— 12 

4 - 3 



733 



-13 

— 2 





770 

— 10 

- 3 





+ 

16 

378 



+ 8 

- 8 





471 





+10 

“ 3 



757 

-17 

+ 3 







79a 



- 6 

— I 





843 





+ 6 

+ 9 



85* 





+ 60 

4- 10 

+ 

15 

646 



+ 10 

- 5 





709 



- 6 

O 





7 i 5 



-14 

— 12 





720 



-15 

+ 3 





792 , 815 

— 6 

4 1 







815 > 839 

- 4 

0 







808 



+ 20 

4 - 2 





814 

+ 8 

+ T 







95 i 





+ 15 

+ 24 

+ 

14 

73 



+ 9 

- 4 





248 



- 9 

O 





577 





- 6 

+ 10 



58a 



- 3 

+ 3 





705 





+ ia 

— 10 



091 , 71a 

- 3 

- 3 







7 xa 

-15 

0 







896 



+35 

- 6 



+ 

13 

278 



+37 

+ 15 





318 



—10 

+ a 





408 

— 10 

-8 







465 





+ J 5 

- 4 



488 





0 

+ 3 



6 73 



- 6 

- 6 





755 



- 4 

+ a 





924 



-14 

+ 5 





941 



+ 24 

0 



+ 

12 

* , 7 

+ 9 

— 6 







11 





+ 8 

— 16 



44 



+ 18 

+ 6 





7 47 



+ 36 

- 6 





818 



-I-36 

0 





838 





+ 15 

+ 6 

+ 

IT 

117 



+ 34 

+ a 





75 i , 775 

— 2 

—a 







84a 



+ 18 

0 





858 



— 4 

+ 4 





868 , 889 

+ 4 

0 







889 , 908 

t 4 

0 







875 



+ 24 

0 



+ 

10 

5 ° 



+ 9 

- 3 





66 

4 - 4 

“4 







95 





— ia 

_ 3 o 1 
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Lat 

Group 

I 

n 

nr 

- 5 

6 59 





+ a 4 

— 13 

- 6 








- 7 

33 





+ 30 

+ 5 


9 * 





+ 60 

- 9 


44 » 





+ 3 

+ 3 


653 > 6 77 

+ 10 

— 1 






89a 



+ ao 

+ 8 




940 





+ 108 

- 3 

- 8 

64 





+ ao 

O 


103 





+ 3 6 

+ao 


133 

+ 10 

- 4 






319 





O 

O 


500 





+ 4 

+ 6 


830 



+ 14 

— 3 




844 

+ 10 

4 3 






867 

- 5 

+ 7 






95 » 



+ 3 

+18 



- 9 

85 

+ 3 

+ 1 






a8i 

+ I 

- 4 






494 





+ ia 

+ 8 


6aa 



+ 10 

- 8 




851 

+ a8 

+ 5 






945 

+ 19 

+ 3 





— 10 

2,97 

+ 4 

0 






5 13 





+ 3 ° 

+ X3 


7^5 





+ 33 

+ 6 


87a 

- 3 

0 





— ii 

57 > 59 

+ 5 

— 3 






105 





+ l6 

- 6 , 


9°9 



“ 4 

— 6 




914 



+ a4 

+ 6 




939 



+ 15 

0 




94a 





O 

0 

— i % 

5 , 14 

+ 4 

0 






35 





O 

0 


113 

+ 5 

+ 5 






268 



+ ao 

— 6 




a 93 



- 3 

- 4 




545 





0 

0 


579 > 6i 3 

0 

0 






701 

+ 18 

+ 4 






71° , 730 

- 3 

+ 3 






73° * 753 

— 3 

— 1 






753 > 777 

0 

— 3 






8xx , 834 

—10 

+ 6 






8a7 





0 

— 13 


949 

- 5 

— 6 





13 

459 



+ 1 

0 



- 14 

391 

~ 4 

— 1 






439 



0 

— 3 




440 



~ 7 

- 3 




479 



0 

0 




568 





— 3 

4 


547 





+ 8 

- 8 














OF SOLAR SPOTS 


£19 


Lat 

Group 

I 

n. 

m 



370 





+ 6 

- 6 



393 

-i 5 

- 4 







679 



- 3 

O 





70a 



+34 

-i 5 





731 



-3 0 

+ 7 





760 

— 30 

+ $ 







786 , 813 

-18 

— I 







813 



-40 

- 9 



— 

33 

150 





_ 3 o 

+ l 8 



193 



-14 

- 3 





444 





- 3 i 

+ 4 



793 



-14 

+ 3 





897 





“ 3 

+ 3 

— 

34 

hi 





n— 10 

O 



384 





— 31 

— 6 



650 

-34 

+ 5 







931 



—34 

+ 6 



— 

35 

134 



- 5 

+ 3 





5*8 



— 38 

+ X 





619 



—38 

+ 7 





7x7 





+55 

— 13 



809 , 835 

— 35 

+ 4 







835 > 853 

— 36 

+ 4 







873 





- 9 

- 7 

— 

36 

33 6 





-33 

+ 0 



604 





-17 

- 8 



790 ! 



-30 

+ 4 





836 



-43 

+ 4 





937 > 944 

—36 

0 





— 

37 

180 

-40 

0 





— 

38 

138 



-34 

+ 3 





140 



-5 

— I 





158 



—60 

+ 13 





147 



-30 

+ IO 





575 

-40 

- 3 





— 

39 

138 

-34 

+ 7 







144 



-30 

O 





i 73 

- 3 | 

— 6 







330 , 339 

_ 3 6 

+ 1 







333 



- 5 ° 

+ 8 





566 





—58 

+ 4 

— 

3 ° 

143 





+ 14 

+14 



536 , 547 

-38 

4 - 3 







738 





-34 

+15 

— 

33 

564 



-53 

- 5 



— 

33 

349 



—36 

— 10 



— 

34 

i 39 

-44 

+ 3 







309 



-78 

— 13 





337 



—6 3 

- 4 





771 





+57 

—13 

— 

3 <S 

133 



- 5 ° 

4 6 



— 

45 

390 



— 93 

- 8 




2 F 2 
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mb oabbington’s obsebvations 


It is desirable in the next place to take approximate means of the above single results, 
m order to inspect the probable result of the inquiry, and judge of the furthei treatment 
required I therefore conjecturally assign the weights 4 and 1 to the results in columns 
I and II respectively, and m a first solution reject III altogether This treatment 
leads to the follotfong table of approximate mean drifts The sign + in latitude-motion 
Indir a tan increasing latitude or motion towards the Pole m each hemisphere, as befoie 
stated 


Lat 

D Motion 

Weight. 

Lat 

D Motion 

Weight 

+ 3<5° 

/ 

/ 

— 

- 36° 

/ 

-50 

/ 

+ 6 

I 

35 

— 

— 

— 

35 

— 

— 

— 

34 

”43 

+ 4 

5 

34 

-41 

— I 

7 

33 

”33 

+ 7 

3 

33 

-36 

— IO 

I 

3* 

-3° 

— 3 

I 

33 

-53 

- 5 

I 

3i 

-34 

+ 5 

6 

31 



— 

+ 3° 

— 30 

— 1 

5 

- 30 

-38 

+ 3 

4 

*9 

-34 

+ 8 

3 

39 

-34 

+ I 

14 

38 

-3° 

+ 6 

10 

38 

-35 

+ I 

8 

a 7 

— *7 

+ 3 

5 

37 

-40 

O 

4 

$6 

— 33 

— O 

17 

36 

-3° 

+ 1 

6 

35 

— 13 

+ 3 

3 

»5 

—30 

+ 3 

13 

34 

-15 

+ 3 

9 

34 

-34 

+ 5 

5 

33 

-19 

+ 3 

14 

a 3 

-14 

— 0 

3 

33 


— I 

13 

33 

-14 

— 0 

38 

%1 

—14 

— 0 

14 

31 

-17 

+ 3 

10 

+ 30 

— IO 

+ 1 

13 

— 30 

— II 

+ 3 

16 1 

19 

— IO 

— I 

19 

19 

-14 

+ 1 

8 

18 



3 

18 

- 5 

— 1 

19 

1 7 



5 

17 

—10 

+ 1 

13 

id 



7 

16 

-15 

- 3 

3 

15 



18 

15 

- 9 

— 0 

11 

14 



13 

14 

- 4 

— 1 

1 1 

13 



IO 

J 3 

+ 1 

0 

1 

13 

+18 

- 3 

7 

13 

+ 1 

+ 1 

38 

7 

8 

11 

+ 5 

— 0 

i5 

11 

+ 8 

— 1 

+ 10 

+ % 

+ 0 

9 

— 10 

+ T 

0 

9 

8 

+ 5 

— IO 

4 

9 

+ 13 

+ 1 

17 

+ 9 

— 0 

37 

8 

+ 6 

+ 3 

14 

7 

+ 8 

— 3 

31 

7 

+ 14 

+ 1 

5 

0 

+ 9 

- 3 

7 

6 

— 

— « 


5 

+19 

+ 6 

3 

5 

— 



.. 

4 

+15 

+ 3 

3 

4 

+ 6 

- 3 

0 

1 

3 

+38 

— 3 

1 

3 

0 

4 

3 

T 

1 

■ — 

— 

3 

-17 

+ 9 

1 

JL 




1 

- 4 

0 

1 


Inspection of the foregoing table shows at once that the diurnal motions in longitude 
are subject to a well-marked law of vanation depending on the latitude, while it is not 
apparent that the motions tabulated for the latitude are anything beyond the accidental 
erences of observation Trial readily shows that no parabolic curve or expression of 
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the form a sm l or a sin 3 1 will satisfy the above values , but that the whole table of 
results for longitude may very fairly be represented by the expiession 

+ 14' —165' em^ 

which expanded gives the following values 


Lat 

D Motion 

Lat. 

D Motion 

Lat 

D Motion 


j 

0 

/ 

0 

/ 

± 3 6 

- 5 * 1 

1+ 

— aoa 

+ 12 

4- 34 

35 

484 

23 

17 9 

II 

49 

34 

43 7 

<12 

156 

10 

<53 

33 

“43 4 

21 

- 134 

9 

4- 76 

3» 

403 

20 

11 3 

8 

8 8 

31 

37<5 

19 

9 1 

7 

99 

3° 

35° 

18 

- 7 1 

6 

10 9 

39 

3 2 4 

17 

53 

5 

11 7 

38 

399 

16 

33 

4 

+ 134 

37 

374 

15 

- t s 

3 

130 

36 

350 

14 

+ 03 

3 

136 

± 35 

— 336 

+ 13 

+ 18 

± 1 

+ 140 


It will be remembered that these values correspond to an assumed general period of 
^Rotation of 25 380 mean solar days, oi to a general Rotation of 14° 11' per solar day, 
a value which is now shown to apply only to the latitude of 14° N and S 

I now proceed to a more accuiate discussion of the individual lesults first tabulated 
The approximate solution fiist obtained affords the means of comparing each separate 
result of columns I II and III with an approximate result derived from the whole, of 
averaging the differences and deriving the weights suitable to be employed Having 
performed this operation, I have found that the mean error of a single result in column I 
is 5' 5, whether derived from a single or from two rotations (confiimmg my previous 
behef, on which I ventured so to class them), that the mean error of lesults m column II 
was 13', and of III was 16' The proper weights to apply to the results of the three 
columns would accoidingly be 83, 6 and 4 respectively, 01 4, i and 4 It will be suffi- 
ciently neai and more convenient to use the weights 10, S and 1 The mean errors 
which lead to this rule accoidingly indicate that the results of column III are not so 
infeuor to those of column II as I at first supposed, and that the provisional weights 
employed m comb ining the results of I and II were as nearly as possible coirect 
Were it not that the result under discussion is one of the chief objects of the piesent 
research, a repetition of the process performed above would be hardly worth the doing 
However, to check the former result and employ all the data of observation, I form the 
following table with the weights just found 
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mb Carrington’s observations 



In the above table it "will be remarked that there is more distinctly a trace of motion in 
latitude, the signs being on the whole + for latitudes higher N or S than SO 0 , though the 
daily polar motion between 20° and 40° of latitude on an average does not exceed 2', a 
quantity which could only be deduced from the totality of a large number of single 
results Between the parallels of 10° to 20° the motion in latitude is evidently very 
small , but the signs are generally negative and a feeble tendency towards the Equator 
of about 1' per diem is indicated Within 10° of the Equator on either side no reliable 
motion in latitude appears to exist, the signs varying much and the mean results being 
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of less weight It may however he inferred from these conclusions that elements of 
rotation will he best based on observed differences of latitude between about 8 and 18 
degrees of latitude m either hemisphere, pairing them together m sets of two, one North 
and one South 

We cannot for the motion m longitude do better than compare the above revised table 
with the expanded table of the expression 

+ 14' — 165' sin ^ l 

usmg the latter as a normal curve, and deteimme a senes of equidistant normal eirors, 
with due regard to the weights 


MIAN NORMAL ERRORS IN LONGITUDE 


Lat 

E 

Wt 

W X E 

Moan W & E 

Lat 


E 

wt 

W X B. 

Moan W & E 

+37° 

— 12' 

2 

-24' 



-37° 


/ 

■ 

r 



3 6 

— 

— 

— 



36 

+ 

1 

2 

+ 2 



+ 35 

* — 

— 

— 

18 

+3'° 

-35 


— 

— 

— 

19 

+3' 4 

34 

+ 3 

12 

+ 3 6 



34 

+ 

2 

15 

+ 3° 



33 

+ 10 

4 

+ 40 



33 

+ 

7 

2 

+ 14 



33 

+10 

2 

+ 30 



32 

— 

12 

2 

- 34 



3i 

+17 

15 

+ 255 



3 1 


— 






+ 3° 

+15 

12 

+ 180 

59 

+ 80 

-3° 

+ 

2 

12 

+ 24 

67 

-24 

39 

- 4 

5 

— 20 



39 

— 

2 

35 

- 70 



38 

+ 2 

*5 

+ 5° 



38 

— 

5 

18 

- 90 



37 

0 

12 

— 



27 

— 

13 

IO 

— 130 



26 

+ 4 

43 

+ 173 



26 

— 

2 

17 

- 34 



+25 

+ 11 

4 

+ 44 

Il6 

+ 24 

-35 

+ 

3 

37 

+ 81 

75 

-1 6 


+ 4 

»3 

+ 92 



34 

— 

3 

h 

- 43 




— 1 

34 

- 34 



23 

+ 

1 

7 

+ 7 




+ 4 

33 

+ 13* 



33 

+ 

3 

73 

+ 144 




— 1 

34 

- 34 



31 

— 

5 

37 

-135 



+ 2-0 

+ 2 

3 1 

+ 62 

151 

+°5 

— 30 

— 

1 

38 

- 38 

300 

-04 

in 

— 2 

47 

- 94 



19 

— 

4 

18 

- 73 



18 

+ 1 

6 

+ 5 



18 

+ 

1 

45 

+ 45 



17 

- 4 

15 

— 60 



17 

— 

5 

33 

— 160 



16 

— 2 

17 

- 34 



l6 

— 

3 

9 

- 37 



+ x 5 

+ 2 

4i 

+ 82 

137 

-18 

-15 


8 

37 

— 3i5 

98 

-5° 

14 

- 4 

3° 

— 120 



14 

— 

4 

38 

— 113 



13 

- 4 

34 

- 9<5 



*3 

— 

1 

3 

— 3 



12 

+ 13 

18 

+334 



13 

— 

3 

97 

-194 



II 

0 

38 

0 



II 

+ 

I 

18 

+ 18 



+ IO 

- 4 

23 

- 88 

143 

+ 15 

— IO 

— 

3 

33 

- 66 

318 

-09 

9 

0 

13 

0 



9 

+ 

4 

43 

+ 173 



8 

+ 1 

71 

+ 7i 



8 

— 

3 

38 

-114 




. 
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MB CARRINGTON'S OBSERVATIONS 


Lot; 

E 

Wt 

W XE 

Moon W & E 

Lot 

E 

Wt 

W X E 

Moan W & E 

i° 

— %' 

53 

— 106' 


7 ° 

+n' 

16 

+ 176' 



6 

0 

19 

0 


6 

— 

■ .. 

■ 



+ 5 

+ 19 

5 

+ 95 

85 +0 '6 

- 5 

+12 



3 1 

+ 2'4 

4 

4- 3 

6 

+ 18 


4 

+ 6 





3 

+ *5 

2 

+ 5° 


3 

-*s 


1379 



a 

— 

_ 

— 


a 

- 3 

a 

- 6 



1 

— . 

— 

— 


1 

+ 10 

a 

+ 20 



+ 0 


MM 

1 


— 0 

- 4 

1 

- 4 

5 

4-20 


We are now able to concentrate the results of observation m the following table, which 
is entirely independent of the expiession used aB temporary normal curve 

ROTATION 03? THE SOLAR SURFACE IN DIFFERENT LATITUDES 
IN ONE MEAN SOLAR DAY 


Lat 

Bob pei diem 

Rotation 

Weight 

A 

D 

4 - 5o° 

851' -64' 

= 787' 

I 



35 

-45 

806 

18 

- 3 ' 

— I' 

+ 3 ° 

-27 

824 

59 

-8 

-5 

35 

— 30 

831 

no 


0 

4 - 20 

— II 

840 

151 

— 0 

4-2 

15 

O 

831 

127 

—a 

O 

4- 10 

4 - 8 

859 

143 

—a 

0 

5 

4-12 

863 

85 

—1 

O 

Equatoi 

4 -i 5 

867 

5 

—a 

—a 

- 5 

4-14 

865 

31 

—a 

-3 

— 10 

4 - 5 

855 

218 

+ 1 

0 

i 5 

- 6 

845 

98 

+5 

+ 3 

— 20 

— 12 

839 

200 

+0 

— 1 

*5 

-24 

827 

15 

+ a 

— 1 

- 30 

-37 

814 

67 

+ a 

— 1 

35 

-45 

805 

19 

—a 

-5 

45 

831 -92 

= 759 

2 




In column A I have exhibited the residual errors of the empirical solution 

865* + l6tf sin^i A 

and in column B, those of the expression 

8 6$ + 16# an* ( l - i° ) B 

The errors are on the whole reduced by the additional assumption that the Equator of 
equal parallel rotation differs by 1 degree from the true Equator, and the solution is 
probably as good numerically as it is possible to fund one, and very closely represents the 
total results of observation 
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Respecting expression A, m which it is assumed that the motions are equal at equal 
distances from the Equator North or South, it has further to be 1 emarked that the 
assumed constant 805' requires no sensible correction, the sum of the + errors multiplied 
by their weights being sensibly equal to that of the — errors similarly multiplied by 
their respective weights 


In the last place, as the results for motion m longitude aie sufficiently numerous, I 
have thought it desirable to divide the whole into two poitions, and to institute foi each 
hemisphere a comparison of the motions of gioups befoie number 400 with those after 
The mean difference for each hemispheie has been calculated by the following formula * 
If be the mean motion and w, its weight for groups before 400 of any one degiee of 
latitude, b 1 the mean motion and n l the weight for the groups aftei 400 of the same 
degree of latitude, the weight of(J I — the difference between the mean motions befoie 


and after 400 of that degree is 
latitudes is 


m. 


n. 


m 1 + 


and the mean difference for all the observed 




m 1 n 1 
m 1 + 


+ ($*-««) 




‘JL 


m a + n e 


+ etc 


n 




m 1 + n 1 

with weight the same as the denominatoi 


+ 


m„ + n 


+ etc 


In this manner I have found for the Noith Hemisphere the difference + O' 04 with 
weight 114, and for the South Hemisphere the mean difference —2' 7 with weight 92 
and therefore for the two combmed — 0' 7 with weight 207 The quantity is too small 
to be regarded as anything but a necessary conclusion of a numerical process, and the 
signs come out opposed for the two hemispheres Stall I state the result of the exami- 
nation, such as it is 


* ]?or which I am indebted to Prof De Morgan. 
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MB CARRINGTON’S OBSERVATIONS 


SECTION IV. 


Investigation op the Oobreotions required by the assumed Elements 

op Position op the Sun’s Pole 


Having no doubt from the commencement of this work that the elements adopted foi 
provisional use, namely, 

1 = 7° io', and IT = 74° y /, for 18540, 

were very nearly correct, I have nevei contemplated the necessity of starting' anew with 
every satisfactory senes of observations nB a fresh basis for founding a set of elements 
upon, but I have throughout expected that a proper treatment of a large number of 
senes carefully selected from the stock, would lead me by a suitable differential method 
to a final correction of the elements on which some consideiable r eliance might be 
placed 

It is not easy to asBure oneself, m examining the grounds on which previous elements 
rest, that the precaution has been taken of rejecting as unsuitable data spots of abnoimal 
form, changing figure, 01 the components of groups The frequent instances given m 
preceding pages of this work of the mutual action of paits of groups, whether Inigo 01 
small, and inspection of the plates of illustration, will supersede the necessity of specially 
pointing out why m selecting data for the correction of the assumed position of the 
Pole, it is indispensable to exercise a certain discrimination, and as nearly as possible 
confine oneself to continuous senes of small well-defined single circular nuclear spots, 
such as Nos 180, 194, 207, S91, 478, &c If single dots, such as No 59, without 
penumbra, were frequent and of sufficient duration, they would be still preferable as 
offering more definite centres for observation, but these objects rarely remam visible for 
more than two or three days , and the same consideration induces one to include some 
normal spots of larger size than a fastidious choice would approve, because they have 
the advantage of greater permanence over the very small oneB In endeavouring on the 
one hand to retam all admissible data, and to reject all groups affected by intei nal 
mutual actions, I find the following 86 series of observations alone remam out of the 
whole number observed The numbers are recopied here, partly for convenience of 
reference, partly because a reader could not without reference to my original memoianda 
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m all cases select the proper spot, partly because the longitudes from the Node are here 
regun ed as data, and partly because in a few cases a small conection has been made m 
the latitude for an estimated amount (indicated by an asterisk) of observed change of 
form 


Group 

Bay 

Longitude 

Latitude 

Group 

Bay | 

Longitude 

Latitude 



0 

/ 

0 / 



0 

/ 

0 

/ 

33 

9455 

74 

55 

+17 47 

59 

336 51 

189 

34 

— IO 

14 


95 57 

88 

37 

+18 13 


337 53 

303 

33 

— IO 

30 


97 51 

115 

18 

+ 18 30 


33856 

318 

IO 

— 10 

3 







339 53 

331 

S 6 

— IO 

T 3 

38 

131 57 

91 

44 

+ 19 xo 


34053 

346 

19 

-IO 

33 


13354 

119 

34 

+ 19 8 


341 53 

360 

39 

— 10 

33 


138 55 

188 

38 

+ 19 41 


34a 55 

375 

6 

— IO 

19 







343 53 

388 

54 

— IO 

8 

50 

173 59 

143 

IO 

4-io 45 








173 53 

155 

34 

+ 10 33 

66 

36954 


4 i 

+ 10 

36 


17453 

169 

33 

+ 10 as* 


370 56 

346 

12 

410 

34 


17554 

184 

4 

+ xo 36 


» 7 i 55 

360 

26 

+ 10 

13 


176 51 

197 

46 

+ 10 34 


37356 

374. 48 

+ 10 

14 


*77 53 

313 

31 

+ 10 33 


373 53 

388 

39 

+ 10 

II 


178 54 

336 

54 

+ 10 17 


37451 

3 03 

44 

+ 10 

38 


179 54 

Hi 

5 ° 

4-io 8 








180 56 

355 

33 

+ 10 16 

69 

30348 

368 

9 

4 7 

48 







304 51 

383 

54 

+ 7 

47 

51 

173 59 

139 

48 

— 14 38 


306 49 

311 

l6 

+ 8 

4 


173 53 

143 

18 

“14 43 


3°9 53 

354 - 4 i 

+ 8 

45 


174 53 

157 

36 

-14 53 


3x348 

37 

O 

+ 9 

6 


17 ? 54 

171 

37 

-14 56 








176 51 

185 

*5 

-14 39 

86 

6453 

II 

58 

*) 

9 


1 77 53 

T99 

3<5 

-14 40 


6549 

35 

40 

- 9 

0 


178 53 

313 

33 

— 14 43* 


7 ° 53 

97 

7 

“ 9 

31 


179 54 

338 

33 

— 14. 35 


7 X 53 

III 

19 

- 9 

31 


180 56 

341 

33 

-X 4 - 13 


745 ° 

* 54 * 

7 

- 9 

4 


183 55 

369 

17 

-13 41 












107 

39656 

363 

37 

4 8 

0 

57 

309 57 

164, 43 

— ii 40 


39954 

305 

5 o 

4 7 

33 


31053 

178 

37 

-11 30 


30054 

330 

9 

+ 7 

4 


31350 

307 

3 

— 11 13 


3 ° 45 i 

1 6 

55 

4 7 

O 


313 55 

331 

43 

— 11 5 








31759 

378 

46 

-10 56 

1*3 

10057 

64 

5 

— 11 

31 


3x8 53 

393 

3 

— 10 43 


10646 

148 

39 

— 13 

33 


31953 

3°5 

34 

— 10 3 6 


107 51 

163 

36 

— 13 

*9 







108 51 

177 

48 

— 13 

3 ° 

58 

31953 

163 

3 ° 

4. 6 33 


109 64 

193 

44 

— 13 

*9 


331 50 

190 

43 

4 - 6 33 


110 53 

306 

14 

— 13 

l 9 


333 54 

305 

39 

+ 6 35 








33453 

334 - 

3 

4-63 

140 

4351 

5 

35 

-38 

0 


33549 

347 

5 * 

4-69 


45 53 

48 

3 

-37 

45 


337 57 

377 

1 6 

+ 5 48 


4651 

63 

TO 

-37 

5 1 


339 61 

306 

15 

+ 5 5 ° 


47 58 

77 

7 

-37 

54 


33047 

318 

35 

4-5 5 ° 








33T 50 

333 

44 

4 - 5 49 

l-l 

145 53 

89 

56 

—31 

4 i 


2 G 2 
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MB oabbington’s observations 


Group Day I Longitude Latitude 


14550 103 *6 —31 35 

147 54 “7 58 —31 35 

149 5i *45 44 -3i 39 

15150 *73 *i -31 49 

15357 189 1 5 —31 53 

15358 303 1 3 - 31 50 

154 51 314 43 -31 49 

155 51 338 35 —31 36 

15765 357 3 1 —31 II 

l6l 173 53 131 39 —31 19 

17453 *34 35 -31 38 

17553 I 48 33 -31 53 

17643 160 35 -31 53 

17765 176 48 -33 3 

178 51 188 41 —33 6 

17967 304 40 —33 17 

170 33366 188 37 —30 9 

33456 301 13 —30 15 

33558 315 O —30 36 

33749 341 37 —30 31 

33845 *55 7 -30 43 

33949 369 40 —30 33 

33053 383 53 -30 34 

171 33366 186 18 +37 39 

33456 198 38 +37 31 

33558 313 19 +37 40 

337 49 338 51 +38 18 

33845 351 57 +38 31 

339 49 366 19 +38 39 

33053 380 33 +38 33 

*73 *33 5 ° 1 77 33 —38 59 

33450 191 55 _a8 38 

33546 304 39 —38 31 

336 53 319 7 -38 44 

337 5 1 * 3 * 4 i —38 56 

338 55 347 35 -39 8 

339 5 1 359 53 —39 4 

34x50 386 50 -38 38 

34350 300 15 -38 1 7 

343 51 3*3 54 - 3 7 57 

344 57 3*8 13 -37 50 

180 35345 333 11 —36 31 

35553 364 46 —3 6 51 

35667 380 18 —36 37 

3585° 3°5 5 -36 34 

35949 3*8 38 -36 41 

36041 330 39 —36 44 


Group Day Longitude Latitude 

187 37448 3io° 56 +18° 59 

377 5 i 353 3 +18 57 

37845 365 3 +19 o 

383 47 33i 38 +18 47 

38550 3 34 +19 18 

38647 17 18 +19 39 

189 37751 316 o +3i 37 

37845 339 37 +31 30 

383 47 385 3 +31 3 

385 50 336 19 +30 57 

386 47 339 51 +31 31 

388 51 II 37 +31 35 

194 38851 345 43 + 3? 35 

38950 359 13 +35 49 

39159 388 II +35 53 

39357 303 14 +36 o 

39555 344 17 +36 13 

39 6 48 357 30 +36 39 

39847 35 7 +36 45 

307 33363 373 36 —1 6 17 

33563 315 51 —17 o 

3*8 50 356 30 — 17 o 

33051 3+ 37 -16 51 

33i 5i 38 35 -16 59 

308 33749 333 7 -17 5 

338 51 347 3° —16 43 

34149 39 36 —1 6 41 

309 33749 333 o +29 39 

338 51 336 56 +29 5i 

34149 17 38 +39 45 

367 13950 83 33 —30 8 

13353 137 48 —19 39 

I 35 58 171 47 -19 35 

13763 300 46 —19 »5 

381 16351 135 43 — 9 51 

16353 140 6 — 9 33 

16453 154 7 - 9 31 

16553 168 19 — 9 17 

16653 183 43 - 8 57 

i6 9 53 »»5 43 - 8 48 

I 7 1 57 354 17 - 8 54 

17354 367 55 - 8 51 

39 1 17655 ia 9 28 —13 44 

17763 143 37 —13 47 

i79 5i 170 3 -1+ 13 


1 
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. Group 

Bay 

Longitude. 

Latitude 



Longitude. 

Latitude 


180 61 

185° 

/ 

4 * 

0 / 

-14 9 


3*7 54 

348 C 

/ 

44 

c 

+ 14 

l6 


i8j 66 

200 

l6 

— 14 xo 


33 0 48 

3 ° 

*5 

+ x 4 

34 


183 68 

214 

47 

— 14. 6 








18453 

241 

4 

— 13 48 

59 * 

344 5 * 

3*9 

53 

+ 35 

34 


186 49 

368 

34 

— 14 - 3 


348 55 

2 6 

40 

+ *+ 43 







3515 * 

68 

36 

+ 34 

1 7 

296 

188 65 

x 53 

3 ° 

“ I 9 35 








191 48 

x 95 

8 

-19 33 

597 

348 55 

3 X 4 

39 

-16 

*9 


19a 55 

209 

37 

— 1 9 33 


35 1 5 * 

355 

35 

-i 5 

56 


i 94 51 

336 

*5 

-19 41 


355 49 

5 1 

*3 

-15 

34 


i 95 5 a 

350 

3 * 

*~ I 9 55 








i 97 5 a 

378 

4 i 

—30 8 

598 

348 55 

291 

I 7 

+ 31 

36 







35 1 5 * 

33 1 

29 

+ 33 

6 

*97 

188 65 

I 39 

5 * 

- 9 5 * 


355 49 

36 

3 ° 

+ 33 

2 


191 48 

179 

4 * 

- 9 4 * 


36054 

94 

18 

+ 33 

5 


x 9 * 55 

T94 58 

- 9 54 








194 5 i 

333 

8 

- 9 45 

613 

647 

3*6 5 * 

+ 10 

16 


i 95 5 a 

*37 

21 

— 10 0 


IO46 

22 

5° 

+ 10 

40 


i 97 5 * 

1 205 56 

- 9 49 


1548 

94 

5 ° 

+ 10 

iji 







1648 

I09 

3 <$ 

+ XI 

9 

408 

61 68 

64 47 

+ I 3 45 








6451 

105 

7 

+ 13 10 

619 

1548 

336 

6 

-34 

*4 


66 52 

1 33 

6 

+ ia 58 


16 48 

35 ° 

3 * 

- 34 

33 


67 49 

146 

4 

+ ia 37 


18 55 

18 

4 * 

-34 

43 


6863 

163 

51 

+ *3 3 


31 46 

58 

22 

-35 

1 







33 50 

73 

34 

— 25 

10 

440 

13448 

95 

1 

-14 9 


33 47 

86 

5 

— *5 

16 


iay 51 

137 

4 X 

-14 1 








* 3*54 

194 

20 

-13 46 

63a 

*9 59 

8 

x 3 

+ J 7 

5 « 







3 1 5 ° 

36 

8 

+ 18 

J 3 

453 

i 45 54 

xo6 

2 

+ 30 38 


3 * 5 ° 

50 

44 

+ 18 

22 


155 65 j 

*43 

*3 

+ 39 58 












550 

5 0 43 

354 

II 

-34 

5 

478 

17360 

J 33 

I 

+30 9 


5*58 

34 

33 

-34 

I 


176 36 

*73 

*3 

+ 39 30 


53 54 

37 

46 

-33 

54 


180 51 

336 

53 

+ a8 33 


5449 

5 ° 

*4 

-34 

7 


183 53 

367 

12 

+ 38 36 


57 5 o 

93 

2 

-34 

I 7 







59 5 o 

118 

5 ° 

-34 

59 

459 

* 55 6 5 

137 

49 

-ia 37 


60 58 

I 34 

29 

-34 

37 


i 59 56 

183 

2 5 

— 13 43 


61 64 

149 

43 

-34 

35 


163 33 

*35 

33 

-13 33 












<553 

57 50 

*3 

9 

- 6 

47 

486 

18754 

148 

20 

+ IO 7 


59 5° 

50 

58 

- 6 

57 


18855 

l6l 

59 

+ IO 13 


60 58 

66 

5 * 

- 6 

5 * 


190 60 

190 

30 

+ to 0 


61 64 

8l 

22 

- 7 

5 


i 97 55 

388 

35 

+ IO 57 


5444 

121 

34 

- 6 

39 







6546 

136 

6 

- 6 

19 

575 

3 l5 54 

371 

3 1 

— 38 36 


67 63 

165 

57 

- 6 

38 


33046 

3 * 4 - 

3 

-38 15* 








3*3 5 i 

5 

34 

-*7 5 * 

677 A 

83 57 

36 

16 

- 6 

*5 


3 * 7*54 

60 

x 9 

*7 59 


8447 

48 

5 * 

- 6 

38 







8545 

63 

58 

- 6 

37 

58a 

3*3 5 i 

291 

4 * 

+ 14 1 
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Group Day Longitude 


6444 

<5546 

67 63 
695a 
7*45 
7449 

13* 53 
133 66 

1*450 

1*5 49 
i*6 55 
137 49 

14045 
141 46 
14a 45 

143 5 6 

144 58 

14345 

143 5* 

144 58 
147 50 
15° 38 

15° 38 
15® 3 6 
157 55 
159 53 

176 6a 

177 34 
18a 58 

184 $6 

185 53 
187 73 

17340 

176 6a 

177 34 

173 50 

176 6a 

177 34 

18553 
187 7a 
189 58 
19054 
193 63 
i93 7i 
19448 


O / 

38 4a 
43 6 

73 54 


IOI 

4 

141 

58 

170 

4° 

81 

47 

96 

55 

109 

8 

133 

33 

137 

56 

151 

9 

II 9 

3 


133 34 

147 14 

163 1 

177 34 

86 46 
100 56 
it6 5 
158 16 
199 aa 

na 38 
196 a 
ala aa 
*39 55 

lai 34 
133 19 

206 48 

*34 3° 
248 11 
378 56 

1 56 48 
303 a 
313 43 

136 17 
180 4 

190 33 

i35 *5 
165 49 
19a 14 
305 9 

334 11 
349 aa 
*59 *8 


Latitude Group 


o / 

+ 18 39 
+ 18 50 
+ 18 37 
+ 18 57 
+ 18 a 6 

+ 18 33 


+15 53 
+ 15 3 6 
+ 15 31 
4-15 6 

+ 15 14 

+ 14 47 

+ 15 19 
+ 15 9 

+ *4 5 T 
+ 15 11 

+ 15 3* 

+ 7 58 
+ 7 55 
+ 8 14 

+ 7 44 
+ 7 47 

— 13 36? 

— 13 39 

-13 47 

— 13 48 

-13 4 

— 13 46 

-13 15 
-13 31 

— 13 26 

— 13 13 

+ n 54 
4- II *7 
4- II 33 

-15 o 
—15 38 
-15 19 

— 23 13 

—33 13 
-33 15 
—33 33 
—33 38 
—33 39 
—33 37 


198 55 
19965 

300 53 

301 56 
30349 
30563 
306 64 

301 56 
30349 

30 5 63 

306 64 
3i 1 55 
313 66 

303 49 
30563 
306 64 
3II55 
313 66 

30563 
206 64 
31 1 55 
313 66 

31963 
331 55 
333 59 

333 53 
336 49 

31963 
331 55 

323 59 
333 53 
226 49 
229 49 

331 55 
333 59 
333 53 
22649 

33949 

33248 

229 49 

33348 
*33 5* 
338 51 

*39 5* 

33949 


Longitude 


o / 

164 38 
180 16 
193 13 
306 45 

333 43 
3 63 58 
378 13 

140 5 

167 50 
197 40 
313 1 

381 35 
311 11 

158 33 

187 45 

202 21 
373 11 

303 14 

177 31 
192 8 

361 1 6 
390 57 

307 46 

335 11 
*49 3 6 
363 35 

3°4 39 

1 77 9 

304 9 

218 9 

331 33 
373 55 
3i4 59 

i73 3° 

188 4 
301 33 
343 38 

384 11 

336 7 

300 34 
340 13 
354 8 
331 15 
335 38 

170 5° 


Latitude 


o / 

+17 13 
+17 17 
+17 5 
4-17 3 
+16 58 
+ i<5 53 
+ 16 48 

+ 10 51 
+ 10 45 
+ 10 58 
+ 10 58 
+ 11 18 
+ 11 38 

-15 43 
-15 43 
-15 39 
-14 47 

— 14 31 

-1 6 51 
-17 35 
-17 33 

— 17 o 

+ 7 39 
+ 7 48 
+ 7 49 
+ 7 48 
+ 7 5i 

+ 19 i3 
+ 19 *7 
+ 19 *7 
+ 19 39 
+ 19 5 
+ 19 1 

+ 14 ^ 

+ 14 9 

+ 14 3 

+ 13 58 
+ 14 19 
+ 14 38 

+ 31 »3 
+ 31 43 

+ 31 30 

+ 31 II 
+ 31 15 

+ 34 18 
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Group 

Day 

Longitude 

Latitude 


46 
56 

31a 23 


223 2 


349 4 a 


aao 8 


371 44 


355 1 

1 85 43 
aoi 11 
215 1 5 
244. a 5 

a 99 53 
314 ao 
339 i 3 
343 39 
357 34 

19a 35 
aai 9 

*75 49 
a 89 8 


+ a4 a8 
+2+ 44 
+ 2+ 45 
+ *4- 33 


+ 14 49 
+ 14 5° 
4-15 1 


+ 14 57 
+ 14 5° 
+ 15 4a 


•ia aa 


+ 14. aa 
+ 14 ai 
+ 14 18 
+ 14 *4 
+ 15 3* 

+ 14 56 

+ 15 2 
+ 14 5<5 
+ 15 ai 

+ 15 12 

+ 14 53 
+ 14 54 
+ 14- 47 


— IO 

42 

— TO 

4 1 

— IO 

5° 

— IO 

36 

— 11 

45 

— 11 

3i 

— II 

5° 

— II 

53 


Longitude 


3°3 43 
318 1 

33 * 34 

234- 33 


Latitude 


14 
14 
+ 15 14 


5 aa 

+ 21 

52 

33 

13 

+ 22 

7 

a 53 

36 

- 9 

35 

284 

28 

- 9 

31 

34i 

18 

- 8 

53 

355 

7 

- 9 

14 

259 

57 

- 7 

56 

3*5 

7 

- 8 

5 

328 

57 

- 7 

52 

357 

7 

- 8 

25 

10 

45 

- 8 

35 

52 

53 

- 9 

7 

367 

24 

— ao 

59 

380 

57 

—31 

1 

322 

23 

— 20 

41 

3° 

II 

— 30 

1 

46 

55 

— ao 

30 

382 

4 

- 9 

44 


8 

58 

49 

43 

64 

29 

371 

»3 

339 

3 

355 

5a 

37 

4 
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me oarrinoton's observations 


Group 

Buy 

Longitude 

Latitude 

Group 

Day 

Longitude 

Latitude 



0 / 

0 / 



0 / 

0 / 

873J 

33*4® 

330 38 

— *o 17 


35*5° 

39 39 

+ 7 9 


33*58 

347 6 

— 20 %% 


35351 

54 0 

+ 7 16 


3355* 

*7 56 

— *0 13 


35450 

67 47 

+ 7 *0 


336 54 

4* 36 

— *o 17 









9°3 

154 

33 36 

+ 5 43 

884 

336 54 

*78 0 

+*5 8 


*53 

47 43 

+ 5 40 


343 5° 

13 35 

+*5 39 


358 

63 % 

+ 5 54 


34448 

*7 i7 

+*5 37 


549 

89 4 a 

+ 5 16 






0 60 

104 44 

+ 5 I 8 

889 

343 50 

*89 39 

+ 10 49 






34448 

3°4 13 

+10 44 

949 

7348 

*0 58 

— i* 1 


34949 

16 5 

+ 10 55 


7045 

61 36 

-1* 35 


351 60 

45 39 

+ 10 54 


7945 

104 37 

— i* 38 


35*5° 

58 11 

+ 10 56 


8044 

118 3 5 

-i* 5 


353 51 

7* 34 

+ 10 54 


81 6 a 

135 34 

— 11 46 


3545 ° 

85 59 

+ 10 49 


8*4* 

1 46 39 

— 11 41 

890 

34448 

*83 46 

+ 7 30 

95 0 

7645 

59 *3 

+ 6 54 


34949 

356 16 

+ 7 I 8 


7945 

10* 14 

+ 6 30 


351 60 

*6 3 6 

+ 6 58 


8044 

1 16 33 

+ 6 44 


It does not i equiro much, consideration to see that the effect of a moderate on or of 
position of the Pole as assumed in the reduction, will chiefly be felt m the latitudes, 
while the deduced longitudes will be affected by a very small and nearly constant 
amount, and consequently that the inequality pioduced in the Noith Polar Distances 
will be the best foundation for the desired con actions If a circle be drawn on papei 
repieBentmg any true parallel of latitude, the centre being the true pole, and any position 
of the false pole be assumed, the general value of the inequality is at once seen, and the 
relative position of the longitude at which the inequality vanishes or becomes a maximum 
But the exact relations are found as follows 


Let £ be the pole of the Eohptio 
P Son’s true Pole 

F assumed Pole 

1 ST' assumed Node 

(and N'FK=9 o°) 

PK=I , F K=P , and P K F=N— N' 

Let S be a Solar Spot 

P S=8 , F 8=8' , 

ill ATI 

S'— S=F Q=PF cos (PFN+NF'S) 

=PF oobPFN' oos o' — PF smPFN' sin a' 
=X oos a'— Y sin a' Buppose 
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■where a' is the computed longitude of the Spot from the assumed node., as given m my 
principal catalogue of positions., and extracted m the senes recopied above from it 

If X and V can be found from a senes, or from many combined senes of observations, 
the inequality is readily found from the relations 

PF = -v/ X 2 + Y a , tan PP'N' 

and inasmuch as 

X = PF oos PFN' = PR = (N — N') am I, 

Y = PP' am PP'N' = FR= (I - I'), 

the following give the true elements 

I = P + Y , 

N = N'-f X coaoo I 


We have to consider next m what way these quantities X and Y can most advantage- 
ously he found from the whole of a number of separate senes of Spots, affected each by 
errors of observation and individual proper motions , and at the outset it may be well to 
recognize that with such data as floating objects visible on a fluid surface but for a few 
days at a time, the problem can only be defined to he, f To find that position of Pole 
which shall the best reduce these motions to parallelism, and, if any systematic drift 
towards either Pole shall he found, to symmetiy with respect to the concluded Equator ’ 

I will first give a specimen of the treatment of a single senes of observations 
Group 60 

Let 17 6 54 be taken as origin of time, -f 10 0 2,0' +d (a email unknown quantity) the true 
latitude at this tune, and — the change of latitude m one day caused by proper motion, 
necessarily supposed uniform throughout the observations m the absence of knowledge to 
the contrary, or of any law of variation The true latitude at any other time will be 

+ xo° 30' + d — — (#—176 54) , and by our formula this is 
= D' + (X cos a' — ■ Y sin a') 

"We can therefore from the formula 

X. cos a' — Y 6m«' = i+ (io° 30'— DO + (176 54 — t) 

form an equation of condition from each observation 


Thus, from senes 50, we have the following 

— 793 X — 613 Y = d — 

— 911 X — 414 Y = d + 

— 980 X — 183 Y = d + 

— 996 X + 071 Y = d — 


o' + 395 A 
7 + 303 A 
7 + 301 A 
6 + 100 A 
2 H 
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— 955 X + 305 Y = d - 4 + 003 A 

— 844 X + 536 Y = rf - 3 - 098 A t 

— <585 X + 730 Y = + 3 — 195 A $ 

— 474 X + 880 Y = d + 13 — 300 A 

— 336 X + 973 Y = rf + 4 — 4°® A i* 

Eliminating d by subtraction of the mean of all these equations from each one, 

— 039 X — 866 Y = — 3' 3 + 395 ^ 

— 148 X - 668 Y = + 4 7 + 303 A 

— 317 X — 436 Y a= + 4 7 + 301 A 

— 333 X — 183 Y = —83+ 100 A 

— 193 X + 051 Y =a —63+ 003 A 

— 081 X + 383 Y = — 4 3 — 098 A 

+ 078 X + 476 Y = + o 7 — 195 A 

+ 391 X + 636 Y = + 9 7 “ 3 00 A 

+ 537 X + 719 Y = + 1 7 - 403 A 

Retaining A on the right hand side and solving these equations by the method of mini- 
mum squares, there result 

X « + 8' 75 - x 035 A 

Y = + 4 00 — 0488 A 

from •w hich we see that if A =» + 8', or if there is a proper motion of only O' 8 per diem 
towards the equator, the signs of the corrections change, and this is a very small and 
possible quantity 

Take an eq uidistant South senes, No 59. As before, let A indicate motion South- 
wards By precisely similar steps, we shall find from this senes, 

X =a + 3' 31 — 0511 A 
Y = + 3 86 — 0780 A 

If, in summing up a number of such 1 esults, we simply neglect the effect of A, by wnt- 
mg zero for it xn each equation, we denve a mean result which for the above will be 
simply 

X = + 5' 53 > * = + 3' 93 

If, on the other hand, we assume that the values of A depend on the latitude, and m 
equal latitudes have equal and opposite signs, we should then divide out the co-efficients of 
A, and write our results thus— 

4* 0970 X as + 8 40 — A, 

+ 1 957 X - + 45® — A» 

similarly 

+ 3 050 Y s= + 8 30 — A, 

+ 1365 Y = + 489 - A, 

whence adding and wntmg 

A, + A, = o 

X = + 4' 41 , Y ss + 3' 95 

The method of procedure, which I have heie applied to two senes, might be applied 



OF SOLAR SPOTS 


285 


to numeious pans North and South, but another obstacle will be found to occur, m addi- 
tion to the great labour ot the process, namely, that when a certain number of satisfac- 
tory pairs of series have been chosen from out of the 86 at disposal, the others will not 
pair together m any satisfactory mannei, two and two, with due regard to weight, and 
we seem to require, at the same tune, a readier and more general style of treatment 
Such is the following, which I finally adopted Each senes of observations yields a 
certain number of observed values of S' conespondmg to observed values of a from 
which we can obtain a senes of equations 

S' — 8 = X cos a — Y sm a 

$1 — S = X cob i — Y sin i 

S' — S = X cos c — Y sin c 

fiom which, by subtraction, we can form the following equations, mdependent of 8, the 
actual Noith Polai Distance, 

Sj — S a = X ( cos b — oos a) — Y ( am b — sin a ) 

8J — 8^ = X ( cos c — oos b ) — Y { sin c — Bin b ) 

and determine values of X and Y from the successive differences of 8' as observed In 
ordei to determine the values of X and Y, which lesult from the totality of a large 
number of series of observations, it is most convenient, however, to interpolate other 
values of S' for previously selected values of « at equal intervals, such as 30 degrees, 
to tabulate the observed differences of S' for each senes for these angles and to take the 
mean values of ( 8 \ — 8' a ) , ( 8' c ~ Sj ) , etc as the data for the determination 
of the values of X and Y The table which follows will render the process perfectly 
clear, and the only point requmng fuither explanation is the process of interpolation fol- 
lowed, which it will be seen has the advantage of getting rid m a degree of the inevit- 
able errors of observation Suppose we have a series of observed numbers for equal 
intervals of time, such as the following in the first hue below, take their means two and 
two, as m the second line, and again the means of the first means two and two, as m the 
third line, 

454 , 478 j 49° * 55 s > 588 , 614, eto 

465 , 484 , 513 , 56a , 6oi, oto 

475 > 498 , 537 > 58a, eto 

it will be appaient, particularly on laying down these values graphically, that by the 
substitution of the numbers m the third line for those in the first hne, the irregularities of 
the values (supposed to be observed values) are m a great measure mutually destroyed, 
while the law of progress is left intact I have applied this piocess to the observed values 
of 8' for each series of observations of the spots selected as data for elements, by laying 
them down graphically, interpolating between them two and two with the observed 
unequal differences of a, and m the second taking of means found values of S' correspond- 

2 n 2 
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mg to equal differences of a , namely , at each 80 degrees The trial of any one case will 
show at once +W. there is no difficulty in so doing In this manner I hare substi- 
tuted for the original senes of observations the following interpolated senes, m which the 
arrangement follows the order of North Polai Distance and North Polar Distances are 
substituted for latitudes as required by the formula 
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Spot 

a' 

S' 

Diff 

3 a 

0 

90 

0 / 

54 

/ 


120 

40 

-14 

77 ° 

O 

CO 

M 

73 47 



210 

59 

+ 13 


240 

73 4 

+ 5 


® 7 o 

IO 

+ 6 

7°9 

9 ° 

74 17 



120 

47 

+ 3 ° 


150 

75 4 

+ 17 

7SO 

120 

74 45 



150 

55 

+ 10 


180 

74 4 ° 

-15 

815 

210 

74 59 



240 

75 5 

+ 6 


270 

9 

+ 4 


300 

II 

+ 2 ! 


33 ° 

75 9 

— 2 

839 

2 X 0 

74 54 



240 

75 3 

+ 9 


370 

10 

+ 7 


300 

75 19 

+ 9 

808 

180 

75 14 



210 

4 

—10 


240 

0 

- 4 


370 

75 3 

+ 3 

814 

180 

75 37 



310 

40 

+ 3 


340 

3 * 

- 8 


370 

10 

—33 


300 

4 

— 6 


33 ° 

75 1 

~ 3 


360 

74 55 

— 0 

79a 

180 

75 53 

+ 5 

310 

58 


340 

57 

— 1 


370 

5 ° 

- 7 


3 °° 

35 

-15 


33 ° 

75 aa 

-13 

i;8a 

300 

75 5 * 


33 ° 

50 

— 5 


36° 

43 

- 7 


3 ° 

75 37 

— 6 

CO 

90 

76 35 




a' 


0 

120 

150 

747 

180 

210 

775 

150 

180 

210 

240 

270 

3 °° 

889 

200 

33 ° 

350 

3 ° 

60 

90 

613 

330 

35° 

3 ° 

00 

90 

486 

150 

180 

3x0 

340 

370 

5 ° 

150 

180 

310 

340 

66 

340 

370 

3 °° 

69 

370 

300 

33 ° 

360 

3 ° 

7*5 

120 

150 

180 

787 

210 

240 


S' 

Biff 

0 / 

j 

76 56 

+30 

77 I® 

+ 16 

78 30 


3° 

+10 

79 11 


10 

— 1 

1 

- 9 

78 55 

- 6 

45 

— 10 

78 36 

- 9 

79 J 5 


13 

- 3 

10 

— 3 

7 

- 3 

6 

— 1 

79 

+ 4 

79 4i 


30 

—11 

33 

- 8 

14 

- 8 

79 5 

- 9 

79 5i 


53 

+ 3 

43 

— IO 

3» 

— II 

79 14 

-18 

79 3 6 


35 

+ 9 

38 

+ 3 

79 48 

+ 10 

79 35 


46 

+ 11 

79 37 

- 9 

H 

Of 

OO 


3 

— 11 

81 39 

-34 

16 

-23 

80 38 

-18 

81 58 

83 6 

+ 8 

83 15 

+ 9 

O 

c* 

Of 

CO 

1 

12 

- 8 
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MB cabbington’s obsebvations 



The differences of S' thus found from each senes of observations can now be readily 
combined by tabulating them as follows, and forming mean values 


TABLE 
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S' 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

30 

60 

90 

120 

150 

180 

ZIO 

Z40 

Z70 

300 

330 

360 


Continued 
19 73 

30 74 

31 74 

33 75 

3 3 75 

3 4 75 

3 5 75 

36 75 

3 7 75 

38 76 

39 78 

3° 78 

3 1 79 

3 3 79 

33 79 

34 79 

35 79 

36 81 

37 83 

38 8a 

39 83 

40 83 

41 83 

4» 83 

43 84 

44 9 6 

45 9 6 

46 98 

47 98 

48 99 

49 99 

50 99 

51 99 

5 3 99 

53 100 

54 100 

55 101 

56 103 

57 103 

58 103 

59 

60 103 

61 103 

63 103 

63 104 

64 104 

65 X05 

66 105 

67 105 

68 106 


-36 —18 — 3 


1 + 4 
8 - 9 


+ 6 -13 I 


+ 10 + a 


- 3 4-19 

+ 11 

+ 4-3 -31 


+ 5+7-1 


+ 3+5 


+30 

+ 14 4* 6 — 34 


Sums —54 



770* 
709* 

7 30 
815* 

839* 

808* 

— 6 814 
79 3 

— 7 58^ 
408 

7 47 
775 

— 3 889 

— II 613 

486 

5° 

66 

—34 —33 69 

7»5* 

787* 

+ 18 4- 7 107 

4" 9 +10 890* 
95 ° 

o 58* 

9°3 
6 77 

6 53 
830 

867* 
86 * 
851* 
381* 
873* 
397* 
59* 
811 

57* 
834* 

113* 

949 
459 
73° 
753* l 

440 
391* 

51* 

7770* 
749* 

6 597* 

3 3o8 









242 


mb oabbington’s obsebvations 


n 0 o OOO 0 00 0 ° J .° 

JO 6o 90 lao TJO xSo »io *7° 300 330 360 


Con 
: 69 
70 

1 7* 
7» 

73 

74 
, 75 

76 

77 

1 7 & 

, 79 

80 

81 
, 8a 

83 

1 84 

i 8 $ 

1 85 

[aimed 
io5 49 
: 107 10 

108 «8 

109 43 
109 50 
no 18 
no 32 
no 37 
in 39 
in 50 

, 113 31 
114 30 

114 53 

115 39 

116 39 

117 51 

118 14 

118 26 

-54 

- 3 

- 3 

- 6 

- 8 
+16 
— 15 

:£ 

- 3 

+ 10 

+ 14 

- 3 

+ 3 

+3 1 

+30 
+ i5 

+37 

— 15 

— 13 

+ *3 

-19 

-13 

+ 9 
+30 

—II 

+ 14 

— 3 

+ 16 
+ 14 

+ 3 

-38 

+ 13 

+ 3 

+ I 

+ 13 

— 3 

+ i5 
+ x 3 

-18 

-39 

+ 5 
-i5 

+ 13 

+ 9 

—22 

+ 3 

+ 35 

-77 

- 7 

— 1 

+18 

— 1 

0 

- 8 

—no 

- 8 

- 9 

-35 

- 6 

- 6 
-34 

-63 
+ i5 

+ 7 

-15 

-35 
+ 9 

— 11 
-30 

—104 

0 

— 3 

— 16 

-33 

— 8 

307* 

777$* 

807* 

367 

390* 

8735 

170* 

871* 

157* 

161* 

760 

650* 

619* 

8730* 

180* 

140 

575* 

173* 

Total Sums 

j 

-84 

+ 30 

+57 

+ 13 

-4 

+44 

O 

— 13 

-7< 5 

-199 

— 11 % 

— 1 53 


1 Nos 


17 

11 

13 

*9 

33 

3* 

34 

35 

39 

29 

0,6 


Means 

-38 

+ 1 3 

4*6 1 

+ 10 

— 0 3 

+ 30 

OO 

-04 

~3 3 

-69 

-39 

-59 


■Weights 

47 

41 

33 

35 

44 

47 

57 

58 

59 

54 

54 

51 



On multiplying each of these mean values by its weight, summing the whole, and 
dividing by the sum of the weights, we find a mean excess of — 1' 5, which would imply 
that on the whole there is an average tendency towards the North Pole of 00 seconds in 
the time during which the Sun rotates through 80 degrees I can only legard this as a 
fictitious and non-real result arising from the omission of some small correction wheieby 
the angles of position come out too great m the first half of any Spot’s passage over the 
fHaVj and too small m the second half The omission of 0, the correction for non- 
verticahty of the bars, will not account for the result If the correction to the angle of 
position had been 

— 0(4 + sm* o' ) instead of + 0 ( j — sm 4 o') 

the discrepancy would have been immediately explained, but the correction given in the 
text is plainly correct on general considerations as well as m its detailed proof It is pos- 
sible that the omission of the correction fiir refraction may be the cause, in conjunction 
with the circumstance that for the most part the observations were made after noon 
However this may be, for I cannot now introduce this correction, inasmuch as in our 
present inquiry we are only concerned with that part of the mean differences which follows 
the law of the sme, and presents an equal departure on the whole on either side of zero, 
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we must deduct this quantity — r 5 from orn previously determmed results before seek- 
ing- the values of X and Y 
Our data thus become 


Diff 

Wts 


o° 30° 60° 90° 120° 150° 180 0 aio° 340° 270° 300° 330° 360° 

—%3 +Z7 +76 + 35 +13 + 3$ +15 +11 — oV —54 -»4 —44 

47 4i 33 35 44 47 57 5« 59 54 54 5* 


and give the following equations of condition 


( - 

134 

X 

— 

500 

T 

= 


3 3 ) X 4 7 

( - 

366 

X 

— 

366 

T 

=5 

+ 

w 

X 

c* 

( - 

500 

X 

— 

134 

T 

= 

+ 

7 6 ) x 3 3 

( - 

500 

X 

+ 

134 

T 

= 

+ 

a 5 ) x 3 5 

( - 

366 

X 

+ 

366 

T 

= 

+ 

i 3 ) x 4 4 

( - 

134 

X 

+ 

500 

Y 

=3 

+ 

3 5 ) x 4 7 

( + 

134 

X 

+ 

500 

Y 

05 

*+* 

1 5 ) x 5 7 

( + 

365 

X 

+ 

366 

Y 

=5 

+ 

1 1 ) x 5 8 

( + 

500 

X + 

134 

Y 

30 

— 

0 7 ) x 5 9 

( + 

500 

X 

— 

134 

Y 

30 

— 

5 4 ) X 5 4 

( + 

365 

X 

— 

365 

Y 

= 

— 

a 4 ) x 5 4 

( + 

134 

X 

— 

500 

Y 

= 

— 

4 4 ) x 5 1 


which, when solved by the method of least squares, give the values 

X = - 534 Y = + 453 

and therefore 


S' - 8 = 6 9 


P ' 

cob ( a' + 139 10 ) 


for the inequality m the value of S', as deduced from observation by the assumed 
elements 

1=7° no and N = 74° 30 ' for 18540 

and therefore as the true elements 

1 = 7° 145 and N = 73° 49" for 18540 


As a check on this result, X have next made a further selection of 60 of the best series, 
namely, those marked m the above table with an asterisk after the group-number, and 
have submitted them to similar treatment On summing the differences multiplied by 
their weights it is found, as m the case of the whole, that there is again a mean excess of 
motion towards the North of O' 9 for 80 degrees of rotation I deduct this amount as 
before, on the same grounds, and then find the following data, 

o° 3P 0 6o° 90° iso 0 150® i8o° aio® 240° 270? 300® 330° 360® 

Diff -3 9 W4 +59 + T 3 0 +57 +64 -o* +05 -07 -58 -37 s' 5 

Wts 41 3 * a 6 v6 33 36 51 56 57 53 51 45 

2 1 2 
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from which, by similar treatment as in the former case, I find 

X = — 787 and T = + 7 33 

the corresponding inequality 

S' — 8 = 10 7 00s ( o' + 137 a) 

and for true dements 

1 = 7° 173 , N = 73° n8 for 18540 

It is desirable to pomt out, what inspection will otherwise show, that the distribution of 
the senes of spots selected as data, is in each case very umfoim In the case of all 
80 gioups, 21 senes have greater N latitude than 16 degrees, 22 senes lie between 
16° North and the equator, 22 other senes between the equator and 16° South, and 
21 senes have greater South latitude than 16 degrees In the case of the 00 senes of 
supenor character, 80 are N senes and 80 South 
I flatter myself that this method of treatment will be considered at the same time con- 
venient and accurate in principle, and that the result armed at will be held to have 
supenor weight as an astronomical determination to those of the same elements by my pie- 
decessars m tbiB line of inquiry The elements of M Laugier were based, as stated in 
the CJomptes Rendus for 1842, Deuxieme 0 abler, page 940, on 20 senes of observations 
made and discussed by himself, and are as follows, 

I = 7° 9 , N = 75° 8* for 1840 0 

It is to be regretted that his Memoir, though recommended foi publication m the 
Journal des Savans Strangers, has never been printed, and that its future publication 
lemams still uncertain, perhaps I should say now improbable, for I believe his determi- 
nations to be the best previous to my own, and they will be found to he between my values 
and the only others which can be placed m competition with the two, I mean those of 
Dr Bohm The Elements of Dr Bohm are given in his elaborate Memoir, Aus dem III. 
Bande der Denkschnften der Math Olasse, &c &c der Kaiserhchen Akademie zu Wien, 
1862, and are I = 0 60 7 , N = 70 40 9 for 1883 0 and depend on 18 senes of 
observations, which the reader can refer to if he thinks desirable I will only remark 
that his process of treatment being somewhat involved, it is not easy to examine the 
details, and that the use of Dr Bohm’s values in my reductions would have led to 
the very noticeable inequality 

S' - 8 = 31 5 cos ( o' + 144° 15 ) 

indicating with certainty the necessity of large corrections of his Elements m the direction 
of M Laugier’s and mine 

Considering that fractions of minutes cannot as yet be determined, I propose for 
future adoption the Elements 

I = 7 15 , N = 73° 40 for 1850 o 
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till clearly superseded by the superior means and length of observation of some succeeding 
Astronomer, who can devote more than eight years of continuous reseal ch to the subject, 
and take advantage of finer skies, and I hope Photography I believe I shall be not far 
wrong m saying that a sensible improvement on the above values will not be obtainable 
by an expenditure of less than five thousand pounds 


SECTION Y. 


On the tendency of Spots to diverge 


The fact will be best studied by refeience to the diagrams It appears to me to be 
only explicable by the tendency of spots to break out two and two 01 to subdivide, 
coupled with a gyratoiy motion of their parts, which for every spot m the same hemis- 
phere will take place in the direction of rotation around the pole of that hemispheie, or 

what is called right handed m the South and left-handed m the North Hemisphere 

The outer portions of two contiguous spots will therefore have opposed motions pioducing 
mutual centnfiigal pressuie 

Compare first the following senes where the tendency is exhibited in mere dots 

Spots io, 114, 1 6$ and 338 

Next, the following five instances of subdivision and divergence 

Spots 183, 334, 390, 697, and 813 

The following are ordinary cases, some very remarkable, as for instance 188 
Groups 33, 55* 99* Ia 4* *83* 2 49* fl 5°* *93* 3°5* 487* 617, 

639, 645, 687, 70 6, 707, 753, 8 ix, 894* 9°5* 933* aIld 939 

There are cases m which the absence of this tendency is equally to be remarked * 

See 79, 139, 393, 413, 419, 664, 854* 858, 938, 941* “id 95 1 

The impression which these examples are calculated to produce would be more forcibly 
conveyed if the figures to which the numbers relate could again be given collectively, 
but the necessarily large amount of illustrations which the subject involves, forbids 
indulg in g m any repetition which can be avoided, and I must put the reader to the 
tiouble of referring to the figures in their serial order 
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SECTION YI. 


Ok Reoubbence in the same Neighbourhood 


I have thought that an index to such cases of probable recurrence as I have noticed 
would be desirable, as the possibility of the cause of formation of a spot remaining after 
disappearance, and giving nse to a second and third is a point of some consequence 
the theory of their oiigm The variability of form renders it almost impossible to 
come to any decision on which argument might be based 

Compare Groups 58 and 63 -—38 is a single spot tending to extinction, which, is succeeded next 
rotation by 63, a complex group in the same neighbourhood a little North 

144 and 146 — Different in the same position 

161 and 173 — One component of 17a occupies nearly the position of i(Ji when last seen 
167 and 171 — The first must have disappeared 
174 and 184 — Y ery similar and certainly different 

179 — The “ following” portion visibly reserves a considerable re-development in the latter half 
of its passage over the disk 

183 is followed by 19a m the same position 

183, 194, 304 and an — 194 is probably identical with part of 183, but ao4 is a renewal affcei 
entire obliteration, and an ib a seoond renewal m the same part 

193 and ao3 — Y ery similar outbreaks 193 must have disappeared several days before the first 
appearance of 203 

aao and S29 — -Examine the accession to 329 and compare with aao B 

667 , 690 and 711 — Seem to he three successive outbreaks m nearly the same part 

703 and 733 — Dots m nearly the same place 

794 1 734 and 745 —-Three successive outbreaks 

8x7 and 843 —Distinct outbreaks 

854 and 940 each receive considerable accessions in their passage over the disk 
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CONCLUDING SECTION. 


From a desire to dismiss this self-imposed task for the present, which of late has been 
continued with mueh peisonal inconvenience, I forbear heie to enter On the evidence 
which the motions of normal spots afford of the existence and extent of a refractnig 
atmosphere round the Sun The method has been sketched out elsewhere and an 
example of its application given Much additional matter is contained in this memoir 
for following on the inquiry at a future time 

X equally foihear from theoretical speculation on the origin of the term m the Rotation 
of the Photospheie depending on the latitude The general fact which it more accu- 
rately expresses of Rotation at the Equator faster than the mean angular motion, 
however, appears to me strongly to support the views expressed by Professor W 
Thomson m his memoir on the <( Mechanical Energies of the Solai System,” (Trans 
Roy Soc Edin Yol, xxi) m which a continued acceleration of the Sun’s rotatory 
motion is shown to be one probable consequence of the vortical motion of the meteoric 
matter which is there shown to be the most probable source of the Solai heat and light 
In the absence of an impressed motion from some such external souice it would be 
expected that the cuirents of the surface of the Sun would resemble those of the Earth’s 
ocean and atmosphere, and be Westerly and towards the Poles m the tropical latitudes, 
and Easterly m the higher latitudes , the direction of Rotation in each case bemg the 
same, and the Equatorial region m each the hottest 

At the end of the senes of illustrations I give a Plate on which aie laid down to 
scale, lstly, the variations of Spot-frequency, 2ndly, the variations of the distance from 
the Sun of the Planet Jupiter, and Srdly, the variations in the Imperial average price of 
wheat as pubhshed by Mr Stanton of the Estates Gazette Office in Fleet Stieet The 
first of these curves is deduced by interpolation fiom the annual mean numbers deduced 
by Pi of Wolf of Zurich, from various ancient senes of observations which he has 
sought out and collected, and which are given in No 12 of his “ Mittheilungen uber 
die Sonnenflecken,” p 72 The extension backwards which Prof Wolf has thus given 
to what was previously known on this penodic variation is extremely valuable, and 
presents a problem for solution of very high importance, and which has been for some 
years before me as a subject of thought I purposely contrast with it the variations of 
Jupiter’s Radius Vector, as offering the only approximate agreement which I have been 
able to perceive It will he seen that from the year 1770 there is a very fair general 
agreement between maxima of frequency and maxima of Jupiter’s Radius Vector, and 
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between minima and minima, with such an amount of Ioobo discrepancy as to throw 
grave doubt on any hasty conclusion of physical connexion In the two periods which 
precede that date there appears to be a total disagreement, and although the data for 
frequency are less certain for those years, yet the general form of the curve of Prof 
Wolf is probably too well established to admit of anything like reversion by the addition 
of other obsei rations which have not yet come to hand In this case, though unfavour- 
able to oui puipose, it is important to see before us an instance in which eight consecu- 
tive cases of geneial but imperfect agreement between the variations of two physical 
phenomena are shown to be insufficient to base any conclusion upon, at the same tame 
that they powerfully stimulate further inquiry with the view of ascertaining whether the 
disci epancy may admit of futuie explanation I attach no importance to the wheat 
diagram, but data of this kind were employed m uninteresting and original investigation 
of the elder Herschel which has been frequently referred to in subsequent years The 
present diagiam appears to me rather to indicate that, concurrently with abundant and 
deficient crops, social and political causes affect prices to an extent sufficient to destroy 
then value for the puipose for which he seleoted them * Returning to the Jupiter cuive 
and b ewiTig in mind the pait which the material of the Zodiacal light plays in the 
opinion of Prof Thomson, I suggest that it deseives consideration whethei the mass of 
Jupiter may not affect the variations of Solar Spot-frequency indirectly through bis 
possible intermediate action on the ring of matter constituting the appearance termed the 
Zodiacal light If this view should be thought of any weight it will be seen to be 
desirable that in establishing a special station for the further observation of Solar 
phenomena, a situation should be selected, where at the same tame observations may be 
made under the most advantageous circumstances on this ring of matter, of which bo 
little that is exact is yet known, and this leads at once to the conclusion that such 
a tropical station as Captain Jacob had intended to occupy in India is the most 
suitable for the purpose, Theie at an elevation of 6000 feet above sea, almost con- 
tinuous observations might be made on both phenomena simultaneously, andm no other 
than a similar position* 

It hardly needs the addition of my opinion that in future observations of the Sun and 
his Spots, the methods of photographic registration and of Nature printing of the 
results, brought to a high state of completeness and efficiency by Mr De la Rue are 
obviously those to be followed, rather than the method of sketching and time observations 
which I have employed, while those improved processes were not yet worked out I 
refer particularly to an admirable specimen recently published by Mr De la Rue in the 
Monthly Notices of the Royal Astronomical Society 

* It will probably be noticed, that no preyiondy uninformed person could from the curve infer the year 
of tho abolition, of the Corn Laws 
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Plate 24 
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Plate 45 
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